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(54) Abstract Title: laolation of subterranean zones 

(57) An apparatus 130 which comprises a zonal isolation a^embly comprising: one or more solid tubular 
membors 135, 150 each solid tubular member including one or more external seals 140. two or more 
perforated tubular members 145 each includfng radtal passages coupled fo the solid tubular members; 
and one or more one-way valves 1405 for cohtrollably fiuidicty coupling the perforated tubular members; 
and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellborau 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rttferencs To Related Applications 
This application Is a continuation-irHpart of iJ.S. patent application seHai number 
00989,922. attorney docket number 25791.69. filed on 10/3/2001. that was a 
contlnuation-lni»rt of US. patent application serial numlw 09/440.338. attorney 
docket number 25791.9.02, filed on .11/15/1999, that Issued as U.S. Patent No. 
8.328.113. that claimed the benefit of the filing date of U.S. proviskmal patent 
appllcatton serial number 60/108,558, attorney docket number 25791.9, filed on. 
1 1/16/1998, the disdosures of which are incorporated herein by reference. 

The present applicatfon is related to the foltowing: (1) U.S. patent applicatkm serial no. 
09/454.139, attorney docket no. 25791.03.02. filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 
(3) U.S. patent application serial no. 09/502.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U:S. patent application serial no. 09/523,460, 
attorney docket ho. 25791.11.02, filed on 3/10/2000, (6) U.S. patent applicatfon serial 
no. 09/512,896, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
applteatton serial no. 09^11.941. attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent applicatnn serial no. 09/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18835, attomey docket na 25791.25.02, filed on 7/9/2000, (11) U.S. 
provi8k)nal patent appiteatbn.serial no. 60/162,871. attorney docket no. 25791.27, filed 
on 11/1/1999, (15) U.S. p(ovisk>nal patent appiteatton serial no. 60/154.047, attomey 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlstonaJ patent appBcatkm serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent applteatton serial no. 60/159,030, attorney docket no. 25791.38, filed 
on 10/12/1999, (15) U.S. provisional patent appBcatkxi serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent applkartion serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 8/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165,228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent applteatkm serial no. 60/221.443. attomey 
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docket no. 25791.45. filed on 7/28C000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7y28«000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provlstonal patent appficatton serial no. 6W237,334, attorney 
docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent applteatkm serial 
no. 60/270.007, attorney docket no. 25791.50. fBed on 2/20/2001; (23) U.S. provisional 
patent applicatkm serial no. 60/262.434. attorney docket na 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent appllcatton serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent applicatton serial 
no. 60/303.740, attorney docket no. 25791.81. filed on 7/8/2001; (26) U.S. proviskmal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appiicalion serial no. 60/317,985, attorney 
docket no. 25701.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. . 60/331 8,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent appBeation serial no. 09/869,922, attorney docket no. 25791.69, filed on 
10/3/2001, tt)e disclosures of which are incorporated herein by reference. 

Background of the Invention 

This inventkm relates generally to oil and gas exptoratkwi. and In particular to isolating 
certain sutytarranean zones to facilitate oil and gas exploration. 

During oil exploratk)n. a vvellbore typically tramsas a numlw of zones within a 
subtenanean fomnaUon. Some of these subtenanean zones will produce oil and gas, 
while others v»ill not. Further, it is often necessary to isolate subtenanean zones from 
one another in order to facilitate Uie exptor^n for and production of oil and gas. 
Existing methods for isoiattng stidstarranean production zones in order to facilitate ttie 
exptoration for and productfon of oil and gas are complex and experisive.. 

The presOTt inventron is cHrected to overcoming one or more of the ilntitattons of the 
existing processes for isoiattng subtenanean zones during oil and gas exploratton. 



Summary of the Invention 

According to one aspect of the present invention, an apparatus is pn>vkled that 
includes a zonal isolatton a8sefTd)iy iridixllng: one or more soBd tubular members, each 



solid tubular member Indixting one or more external seals, one or more perforated 
tubular members coupled to the solid tubular nwnbers, one or nnore flow control valves 
operabiy coupled to the perforated tubular members for controlling the flow of fluidic 
matefiate through the perforated tubular members, one or more temperature sensors 
5 operabiy coupled to one or more of the perfbrated tubular members for monitoring the 
operating temperatwe within the perforated tubular members, one or more pressure 
sensors operabiy coupled to dne or more of the perfbraited tubular members for 
monitx^ng the operatir^ pressure within the perforated tubular members, and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular m^bers 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At teast one of the solid tubular memberB and the perforated 

15 tubular members are formed by a radied expansion process performed wittiin the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
within the wellbore, the perfbrated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
withbi ttie weltbore, fluidlcly coupling the perfbrated tubulars and the solid tubulars, 

25 preventing the passage of ftMs from the flrst subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tutMJiars. monitoring the opeiating temperatures, pressures, and flow rates virithin one 
or more of the perforated tubulars, and controlling the flow of fluidic nhatertals through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbwe, at least a portion of the welfborB 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the weDixm, positioning one or more perforated tubulars within the wellt)orB, the 
perforated tubulars traversing ttm producing subterranean zone, radially expanding at 
least one of the solid tutiuiars and the perforated tutHilars within thd wellbore* fluididy 
coupling the solid tutMJlars with the casing, fliddldy coupling the perforated tulnjlars 
5 with the solid tubulars, fluididy isoiating the producing subtenranean zone from at least 
one other subterranean zone within the weilbore, fluldicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitonhg the operating 
temperatures, pressures, and flow rates ^vithln one or more of the perforated tubulars^ 
and controlling the flow of fluidic materials through the perforated tubulars as a funcUbn 
10 of the monitored operathg temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zorie from a second subterranean zone in a weDbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing ttve first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, mearvs for radially expanding at least one of the solid tubulars and 
perft)rated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubular^, means for preventing the passage of fluids from the first 

20 subtenranean zorie to the second subten^nean zone within the wellbore extendi to the 
solid tubulars and perforated tubulars, means for monitoring Vhe operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic n^erials through the perforated tubulars as 
a function of the monitored operatirtg temperatures, pressures, and flow rates. 

25 . 

According to another aspect of the present invention, a system for extracting materials 
from a produdng suUerranean zone in a weObwe, at least a portion of the wellbore 
Induding a casing, is provided that IndiKles rheans for po^ning one or more solid 
. tubulars within the wellbore. means for positioning one or more perforated tubulars 
30 within the wellbore, Vhe perforated tubulars traversing Ihe prpdiidng subtemanean 
zone, means for radlaHy expandir^ at least one of the solid tubidars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy Coupling the perforated tubulars with the solid tubulars, 
means for fluldlcb^ isolating the produdng subterranean zone from at least one other 
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subterFanean zone within the welibore, means for fluidicly coupling at least one of the 
perforated tutwlars with the producing subterranean zone, nneans for monitoring the 
operatfaig temperatures, pressures, and flow rates within one or more of the prorated 
tubulais, and means for controlling the flow of fluidic materials through the perforated 
■5 tillers as a fundion of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of Vne present invention, an apparatus is provided that 
includes a zonal isolation assembly Indudirig: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular membere. 
and one or more solid tubular liners coupled to the interior surfeces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of ttie 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process performed wnthin the welibore. and the solid tubular 
Pners are fonrod by a radial expansion process performed within the welibore 

Acoofding to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a welibore is provided that 
Includes positioning one or more solid tubulare within the welibore. the solid tubulare 
traversing the first subtenanean awie, positioning one or more perforated tubulare 
each including one or more racfial passages within the welibore, the perforated tubulare 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perfbtBtod tubulare within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the flret 
subtenanean zone to the second subterranean zone within the welibore extern^ to the 
primary solid tubulars and perforated tubulare, positioning one or more solid tubular 
linere within the Interior of one or more of the perforated tubulars. and radially 
30 expanding and plasticatly defonning the scSki tubular linere within the interior of one or 
more of the perforated tubulars to flukliely seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing suUenranean zone In a weltbore. at least a portion of the welltx)re 
including a casing, is provided that includes positioning one or more soild tubulars 
within the wellt)ore, positioning one or more perforated tubulars each including one or 
5 more radial passages virfthin the wellbore. the . perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weltbcm, fluidldy coupling the solid tubulars with the 
casing, Huidicly coupling the perrbrated tubulars wKh the solid tubulars, fluididy 
isolating the producing subtenanean zone from at least one other subtenranean zone 
10 within the weHbore, fluidicly coupOng at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defonning the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seat at least some of the radial passages of the perforated tubulars^ 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterraman zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more eolid tubular liners within the 
interior of one or mors of the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tid)ulars. 

According to another aspect of the present invention, & system for extracting materisds 
from a producing sutfterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars v^nthin the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the vyeill>ore, the perforated tutHiiars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the soBd tubulars and the perforated tubulars within the wellbore, mesm for fluidicty 
5 coupling the solid tubiiriars with the casing, means for fluldlcly coupl^g the perforated 
tubulars with the solid tubulars, means for fiuididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupOng at least one of the perforated tubulars with the producing subterranddn zone, 
means for positioning one or more solid tubular liners wittiin the interior of one or more 
10 of the perforated tubidars, and means for radially expanding and plasticaiiy defonning 
the soBd tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assemt>ty including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular mmbers, 
and a seating material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of ft\& perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to anpther aspect of the present Invention, a method of isolating a first 
subtonanean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning onie or more solid tubutars withir> the w^bore, the solid tubulars 

25 traversing the first subterraniaan zone, positioning one or more perforated tubulars 
each including one or more radbl passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
. tubulws and perforated tubulars within ttie wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary soBd tubulars and perforated tubulars, sealing off an annular nagion witMi at 
least one of the perforated tutmlars, and injecting a hardenable fluidic sealing material 
Into the sealed annular regior>s of the perforated tubulars to seal off at ieast some cf 
the radial passages of the perforated tubutars. 
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Acoording to another aspect of the present invention, a nrtethod of extracting materials 
from a producing subterranean zone in a wetlbore, al least a portion of the welll>ore 
including a casing, is provided that includes positioning one or more solid tubutars 

5 within the wellbore, posttionihg one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least or^ of the soiid tubulars and 
the perforated tubulars within the weilbore, fluidicly coupling the soSd tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 

10 isolating the producing subterranean zone from at least one other subtenranean rone 
within the weilbore. fluidiciy coupling at least one of the perforated tubulars with the 
producing sutstorranean zone, sealing off an annular region within at least one of the 
perforated tubulars. and Injecting a hardenable fluldic sealing material into the sealed 
anriutar regions of the perforated tubulars to seal <Af at least some of the radial 

1 5 passages of the perforeted tubulare. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weHbore Is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the solid 

20 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforeted tubulare each including one or more radial passages within the weilbore, the 
perforeted tubulare travereing the second subteiTBrwan zone, means for cadiafly 
expanding at least one of the solid tubulare and perforated tubulars within the weilbore, 
means for fluidiciy coupling the perforated tubulare and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
sut^rranean zone within the weilbore external to the primary solid tubulars and 
perfmted tubulare, means for sealing off an annutar region within at least one of the 
perf(Mated tubulare, and mearis lor ir^ectlng a hardenable fluldic sealing material Into 
the sealed annular regions of the perforated tubulare to seal off at least some of the 

30 radial passages of the perforeted tubulare. 

According to artottier aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbore. at least a portion of tte weHbore 
Including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore. means for positioning one or more perforated tubuiare 
each including one or more radial passages within the wellbore, the perforated tubulare 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tiAularB wItMn the wellbore. means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubutars, means for fluidiciy isolating the produdng subtenanean 
zone ftom at least one other subterranean zone withni the wellbore, means for fluidiciy 
coupling at least one of the perforated tubulars with the produdng subtenanean zonop 
means for sealing off ah annular legton within at least one of the perforated tubulars, 
10 • and means for injeding a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbmnation Indudlng: one or more sdM tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isotatlon assembly. At least, one of the sdid tubular miembers and the pwforated 
20 tubular members are fonmed by a racfial expansion process perfonmed within the 
wellbore. and at least one of the perforated tubular members are radially expanded into 
intimate oonted with the subterranean formation. 

According to another asped of the present invention, a nnethod of isdaUng a first 
25 subterranean zone from a second subterranean ane in a wBllbora is provided that 
includes positioning one or iiK>re solid tubulars within the v^bore, the sdid tubulars 
traversir^ the first subterranean zone, positioning 'one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
30 sdU tubuters and perforated tubulars within the weflbore, radiaOy expanding at least 
one of the perforated tubulars Into Intimate contad with the second subtenanean zone, 
fluididy coupling the perforated tubulars and the sofid tubulars, and preventing the 
passage of fluids from the first subtenranran rone to the second subterranean zone 
within the wellbore extemal to the sdid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone Iri a welltxire. at least a portion of the welltxm 
including a casing, is provided that includes positioning one or nnore soHd tutoutois 
5 within the wellbore, positioning cHie or more perforated tubulars within the weHbora 
each including one or. more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars Into intimate contact with tte producing subtenranean zone, fluidldy 
10 coupling the soGd tubulars with the casing, fluidicly coupling the peribrated tubulars 
with the soiid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluWidy coupling at leiast one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present Invention, a system for isolating a first 
subteiranean zone from a second subterranean zone In a wellbore Is provided that 
includes nr^ns for positioning one or more solid tubulars within the wellbore, the solW 
tubulars traversing the first subtenBnean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforatad tubulars within the wellbore. 
means for radially expanding at least one of the perforated tutnilars Into intimate 
contact with the second siubtenranean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for prevmting the passage of fluids from the 

25 first subterranean zone to the second subten^nean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellborB, at least a portion of the wellbore 
30 including a casing, is provided that includes means for positioning one or rnore solid 
tubulars vrithin the weJlt»re. means for positioning one or more perforated tubulare 
wfthin the wellbore eadi including one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone/means for radially exparidlng at least one 
of the soiki tubuters and the perforated tubulars within the wellbore, means for radiaOy 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluidicly coupling the solid tubulars with the 
casing, nneans for fluWIcly coupling the perforated tubulars with the solid tubulars, 
means for fluklicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore, and means for fluidicly coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

According to another aspect of the pre^nt invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean formation and includes a perforated weilbore casing, including: one or 
more solid tubular members, each solid tubular member Including one or nwre external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process perfomrwJ within the weilbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the perforated weilbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone in a weilbore that includes a 
perforated casing that traverses 4)e second subterranean zone, is provided mat 
includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subtenranean zone, positionhg one or more perforated tubulars 
wilNn the weilbore each including one or more radial passages, the perforated tubulars 
traversing the secorKl subterranean zone, radially expanding at faerast one of the primary 
soBd tubulars and poforal^ tubulars witMn the weilbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated, casing, fiuklldy 
coupling the perforated tubulars and the soHd tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
vvellbore external to the solid tubulars and perforated tubuters. 

According to anottier aspect of the present invention, a methiDd of extracting materials 
from a producing subterranean zone In a weilbore, at least a portion of the wellb«B 
including a casing and a perforated casing that traverses the produong subterranean 



11 



zone, is provided that includes positioning one or more solid tubulars within the 
weDtxsre. positioning one or more perfcnated tubiriars within the weilbore each Including 
one or more r^lal passages, the perforated tubulars traversing the produdhg 
subterranean zone, radially expanding at least one of the solid tulnilars and the 
5 perforated tubulars within the weilbore. radially expanding at least one tif the perforated 
tubulars into Intimate oontact with the pertarated casing, fluididy coupling the solid 
tirt>ulars with the casing, fluididy cwpling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the weilbore, and fluididy coupllr^ at least one of the 
10 perforated tubulars with the pnxiucing^bterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenahean zone in a wellb(»^ that indudes a 
perforated casing that tr&verses the second subterranean zone, is provided that 

15 Indudes means for positioning one or more sdid tulHilars wittiin the weilbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the weilbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfected tubulars within the weilbore, 

20 means for radially expanding at least one of the perforated tubulars Into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from ttie first 
subterranean zone to the second subtenanean zone within the weilbore external to the 
soM tubulars and perforated tubulars. 

25 

According to arK)ther asped of the present invention, a system for extracting materials 
fnorh a produdng subtenanean zone in a weilbore. at least a portion of the weilbore 
Indutfing a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 weHboni, means for. positioning one or more perforated tubulars within the weilbore 
eadi induding one or more radial openings, the perforated tubulars baversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the weilbore. means for radialy expanding 
at least one of the perforated tubulars into intimate cmted with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, means for ftuidicly 
ooufrilng the perforated tulHJlars with the solid tubulars. means for fluididy isolating the 
producing sulXerranean zone from at least one other subterranean zone within the 
weltbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubular member Induding one or more exterriat seals, one or more pisrforated 

10 * tubular members each induding radial passages coupled to the solid tubular mernbers, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fbnmed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fonmed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the weObore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranem zone to the second subterranean zone within the wellbofe external to. the 
primary solid tubulars and parfcvated tubulars, pc&itioning or^ or more perforated 
tubular liners within the InterlcM' of one or more of the perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According tb another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean zone in a wetlbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the vvelltiore, positioning one or wore perforated tubulars each including one or 
more rwiial passages within the welKwre. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the send tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing sublennanean zone from at least one other subterranean zor^ 
wHhln the wellbore, fluidldy coupling at least one of the perforated tubulars wi^ the 
producing subterranean zone» positioning one or wotb perforated tubular liners within 
the Interior of one or wob of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a . system for isolating a first 
subteranean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or nnore solid tubulars within the vwllbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandNrig at least one of the solid tubulars and perforated tubulars within the wellbore. 

20 means for fluidicly (coupling the perforated tubulars and the solid tubulars, means for 
preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tidHiters, mems for positioning one or more perforated tubular liners within 
the interior of one or ware of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubuter liners within the Interior of one or more 
Of the perforated tubulars. 

According to another asprct of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 Inchiding a casing, is provided that includes means for posittonlng one or mora solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each Including one ^ nrrare radial pass^es within the wellbore, the perforated tubulars 
traversing the prcxJudng subten^nean zone, means for radially expanding at teast one 
of the solid tubulars and the perforated tubuters within the welHDore. means for fluididy 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tid>urar8 with the solid tubulars, means for fluididy isolating the producing subterranean 
2one fnxn at least one other subtenanean zone within the wellbore, means for JIuidloiy 
coupling at least one of the perforated tubulars vMy the producmg suUenanean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially e^qsandlng and plastically 
defbmring the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the prssfiint invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more sdfid tubular members, each 
solid tubular memb^- including one or more extemal seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubidar members, 
and one or more one-way valves for controltably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and ^e perforated tubular members are formed by a radial 
expansion process performed within the wellbofe. 

According to another aspect of the present invention, a method of isolating a first 
20 eujbtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore te provided that indudes positioning one or wore so\\6 tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each tndudlng one or more radial passe^es within the 
weiibore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the vifellbore. 
fluidicly coupling the perforated tubulars and the primary soBd tubufars, pieventing the 
passage of fluids from the first subterranean zone to the secorKi subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing firom one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a mettod of extrs^ng materials 
from a weRbore having a plurality of producing si^ten^nean zones, at least a portion of 
the wellbore Indiiding a casing, is provided that indudes positioning one or more solid 
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b^ulars within the wellbore, positioning two or more perforated tubular^ each including 
one or more radial passages within the weiibcm, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
. the perforated tubulars wHhln the wellbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the $olid tubulars, fluldidy 
isolating the producing subtenranean ixma from at least one other subterranean zone 
within the wellbore, Huldicly coupling at least one of the perforated tubulars with the 
producing subterrar^n zone, preventing Adds from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtennnean zone having a plurality of producing 
zones in a wellbore is provided that Includes means for positioning one or more solid 

15 tubulars within the wellbore. the solid tubulars traversing the first subterranean zorte, 
. means for positioning one or nxwe perforated tubulars each including one or nrjore 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radiaity expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the soSd tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior df one or more of the perforated tubulars, 
and means for preventing fluids firom passing from one of the produdng zmes that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Acdording to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at lemt a portion of the 
wellbore inducfing a casing, is provided that Indudes means for positioning, one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars trav^ng the produdng subterranean zones, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, meara 
for fluididy coi^ling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidicty isolating the producing 
subteoanean zone from at least one other subtenwiean zone wHhin the wellbore. 
means for fluldidy coupling at least one of the perforated tubulars with the producing 
8id>tenanean zone, means for positioning one or mors perforated tubular nners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aeoording to another aspect of the present invention, an a(H)aratus for extracting 
10 geothenmal energy from a subterranean fonfiation containing a source of geothemial 
energy is provided ttiat includes a zonal isolation assembly positioned wHhIn the 
subten'anean fbmiatlon including: one or more solid tubular memberB, each solid 
tubular member Including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nrore of the perforated tubular merhbers, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomned within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone including a source of geothemnal 
energy In e wellbore is provided that includes positioning one or mors solid tubulars 
within the wellbore, the soBd tubulars traversing the fffst subterranean zone, positioning 

25 one or more perforated tubuteirs each including one or more radial passages within the 
wellbore, tlie perforated tubulars traversing the second subtenanean zone, radially 
expandii^ at least one of tte solid tubulars and perforated tubulars within the wellbore. 
fluididy ooupiing the perforated tubulars and the primary soDd hjbulers, pre^nting the 
passage of fluids from the first subten-anean zone to the second subterranean zone 

30 wHhin the wellbore external to the primary solid tubulars and perforated tubulars, 
positlorar^ one or more perforated tubular liners within the interior of one or more <rf 
the perforated tubulars, and radially expanding and plastically deforming the prorated 
tubular liners within the interior of one or nrwre of the perforated tubulars. 
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According to another, aspect of the present Invention, a method of extracting 
geothennal energy from a subterranean geothermal zone In a welltx)re« at least a 
portion of the wellbore Including a casing, is provided that includes positioning one or 
more solid tubulars within the weiltx)re, positioning one or more perforated tubulars 

5 each including one or more radial passages within the welltKmp the perforated tutnjlars 
traversing the subterranean geothemnal zone, radially expanding at least one of the 
solid tubutars and the perfonated tubulars within the weDbore, fluidiciy coupling the sdid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fliridiciy isolating the subtenranaan geothermal zone from ^ least one other 

10 subterranean zone within tl^ wellbore. and fluidiciy coupling at least one of the 
perforated tubulars v^ith the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermal subterranean zone In a wellbore is 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversirig the first subterranean zone, means for 
positiwing one or more perforated tubutars each including one or more radial 
passages within the wellbore p the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of tiie solid tubutars and 

20 perforated tubulars within tiie wellbore, nneans for fluidiciy coupling ti^e perforated 
tubulars and the solid tubulars, and nieans for preventing Uie passage (tf fluids from the 
first subterrar^an zone to the second geothermal subterranean zone writhin the 
wellbore external to the primary solid tubulars and perforated tiibuiars. 

25 According to another aspect of the present inventton, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wrilbore. at least a 
portion of the wellbore induding a casing, is provided that Iridudes means for 
positionir>g one or more soHd tubulars within the wellbore, means for positioning one or 
more perforated tubulars each including one or more radial passages wtthln the 

30 weHbore, the perforated tubulars traversing the subtenanean geothermal zone, means 
for radially exparKling at least one of the soOd tububrs and the perforat^j tubulars 
witiiin the wellbore, means for fluidiciy coupling the soUd tubulars with ttie casing, 
means for fluidiciy coupling the perforated tubulars with the solid tubulars, mear^ for 
fluidiciy Isolating the subterranean geothermal zone from at least om ot^^r 
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subterranean zone within the wellbore, and means for fluidicly coupling at least one of 
the perforated tubuiars with the subtenanean geothennal zone. 

Aooording to another aspect of flie present invention, an apparatus is provided that 
5 includes a zonal Isolation assembly including: one or more solid tubular members, each 
soBd tubular menr^ including one or more extenrmi seats, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolatfon assembly. At least one of 
the solid tubular members and the perforated tubular members are fbmned by a radial 
10 expansion process perfomied within the weHbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

Aocwding to another aspect of the present invention, a method of isolating a first 
16 subtenanean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubuiars within the wellbore. the solid tubuiars 
traversing the ffrst subtenanean zone, positioning one or more perforated tubuiars 
within the wellbore each including one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the wellbore, fluididy coupling the 
perfmted tubuiars and the solid tubuiars, ptevrnting the passage of fluids from the 
first subterranean ane to the second subterranean zone within the wellbore external to 
the solid tubuiars and perforated tubuiars, and cleaning materials from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
25 perforated tubuiars within ttie wellbore. 

According to another aspect of the present invention, a method of extracting matertols 
from a producing subtenanean zme in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that includes positoning one or more solid tubuiars 
30 within ttie wellbore, portioning one or more perforated tubuiars vrithin the wellbore 
each Including one or more radial p^^ges, the perforated tubuiars traversing the 
producing subtenranean zone, radially exparxling at least one of the solid Ujbulars and 
the perforated tubuiars within the weObore, fluidicly coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars. fluidicly 
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Isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellbore. fluidlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials fifom 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
5ubtenar>ean zone from a second subterranean zone In a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each indudtng one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore., 

1S means for fluidicty coupling the perforated tubulars and the soOd tubulars. medns for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the peritoratod tubulars by furtfier radial expansion of the perforated tubulars within the 

20 wellbore. 

AoDording to anotter aspect of the present invention, a system for extracting ifnqterials 
from a producing subtenranean zone In a wellbore, at least a portion of the wellbore 
Including a casing. Is provided that Includes means for positioning one or more solid 

25 tubiilars within the weUbore, means for positioning one or more perforated tutnilars 
within the w^bore each including one or xnors radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubutars within the wellbpre, means for fluididy 
coupling thB solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy teoiating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluxitdy 
coupling at least one of the perforated tubulars wHh the producing sut)terranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further fadial expansion of the perforated tubulars within the 
welibore. 

Brief Oescrlplion of the Drawings 

FIG. 1 is a fragmentary cross-sectional view fllustrating the isolation of subterraneari 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 Rg. 2b is a cross secUonal illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectimal lllustraticKi of the system of Fig. 2b while pulling the tubular 
expansion oone out of the wetlbore. 

15 

Fig. 2d is a cross sectional iliuslration of the system of Fig. 2c after the tubular 
expansion oone tas been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional Btustr^tion of an illustrative embodiment of the expandable 
20 tutHJiar members cf the system of Fig. 2a. 

Fig. 4 is a flow chart IDustratton of a^ illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross McOonal illustration cf an iBustrative embodiment of the upsetting of 
the ends erf a tubular member. 

Fig. 5b is a cross sectionea Illustration of the expandable tubular nriember of Fig. 5a 
after radlaDy expanding and plastically defbrrning the erxJs of the expandable tubular 
30 memt)er. 

Rg. 5c is a cross sectional illustration of the expandable tubular member of Fig. Sb 
after forming threaded connections on the ends of the expandable tubular memt)er. 
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Fig. 5d is a cross sectional iliustration of ttie expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the Intermediate unexpended 
portion of the expandable tubular membM-. 

5 Fig. 6 is a cross-sectional Ulustratidn of an exemptary embodiment of a tubular 
expanskm cone. 

Fig. 7 is a cross-sectional illustration of an exemplary emtMXiiment of a tubular 
expansion cone. 

10 

Fig. 8 is d fragmentary cross sectiOTal IHustration of an alternative embodiment of the 
system for isolating subtenanean zones of Fig. 1 . 

Fig, 9 is a fragmentery cross sectionat iliustration of an embodiment of a method for 
15 lining one of the perforated tubular niembers of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular Ibier. 

Fig. 10 Is a fragmentery cross sectional illustration of an embodiment of a method for 
sealing me of the perforated tububr members of the system for isolating subtoranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material 

Fig. 11 is a fragmentary cross sectional illuslFatipn of an embodiment of a method for 
coupling one of the perforated tebuter members of the system for Isotating 
subterranean zones of Fig. 1 with the surrounding subterrarieah formation* 

25 

Fig. 12 is a liragmentary cross sectional Iliustration of an embodiment of a method for 
coupling one of the perforated tubular menr>bers of the system for isoteting 
subtenranean zones of Fig. 1 wHh a stmounding perforated weiibore casing. 

30 Fig. 13 IS a fragmentery cross secOonai illustration of an embodiment of a nrrethod for 
lining one of the perforated tubular members of the system for isc^ttng subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustraton of an aRemative ernbodiment of the 
system for isolating subterranean zor»s of Rg. 1 that includes a one-way valve for 
preventing flow from a produdng zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothemial zone. 

Detailed Description of the lliuetrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing mne to be isolated from a rK)nproducing zone using a combinaticm of solid 
and slotted tubulars. in the production mode, the teachings of the present disclosure 
may be i^ed In comt>inat}on with conventional, well krK>wn, production completion 

15 equipment arui niethods using a series of pad^ers, solid tubing, perforated tubing, and 
sliding sleeves, which vmll be inserted into the dlsdosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a welFbore 105 including a casing 110 are positioffml in a 
20 subterranean formation 115. The subterranean fonmation 115 includes a nun^r of 
pnxludive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratibn of the suUerranean formation 115, the wellbora 
105 may be extended In a . well known manner to traverse the various productive and 
non-producUve zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodiment in order to fluMidy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provMed that includes one or more 
seoUons of solid casing 135, one or more extenrial seals 140, one or more sections of 
30 perforated c»ing 145, one or more intermediate sectior^ of solid casing ISO, and a 
soiid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or rrKye radial passage 
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The solid casing 135 provides a fluM c»raluit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a pr^erred embodbnent, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 ' avallatrfe processes such as, for exampte, welding, stotted and expandable connectors, 
or expandable solid connectons. In a prefened embodinrvent, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connector^. The soHd casing 135 
may comprise a plurality of such solid casing 135/ 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventionai commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one nriore valve members 160 for 
controOihg the flow of fluicte and other materials within the interior region of the casing 
135* In an alternative embodiment, during the production nrode of operation, an 
intemal tubular string with varioi« arraingements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed witHn the apparatus to provide various options 
for convningling and isolating subtenraneah zones from eadh other wNle providing a 
fluid path to the surface. 

In a particularly preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the weHbore 105. The casing 135 may be expanded In the radial direction 
using any number of conventional commerdaily available nrtethods. 
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The deals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and ISO and the wellbore 105, The seals 
140 may omiprise any number of conventional oomrmrdally available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
5 or epoxy; In a prefemed embodiment, ihe seals 140 comprise Stratalolc epoxy material 
available from Halliburton Energy Services. The perforated casing 145 pennits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean 2one wtthin a subtenanean fonnation. The perforated 

10 casing 145 nr^y comprise any numl)er of cctfiventionai commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdine in Aberdeen, 
Scotland. In a partlcularty preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casir^ available from Petroline in iM>erdeen, 

15 Scotland. 

The perforated casir^ 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodinoent, the perforated 
casing 145 Is couf^ to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intemnediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemnediate solid 
25 casing 150 using any number of conventional oommerdally available processes such 
as. for example, welding or expandable soDd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intemnediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforate casing 145 may be coupled to the shoe 155 using any number of 
conventional oomnn^ally available processes such as, for example, welding or 
expandable solid or slotted conne^rs. In a prefened embodiment, the last perforated 
casing 145 is coupled to the shoe 1 55 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupted directty to the last one of the 
intemmfiate solid casings 150. 

5 In a preferred mibodiment. the perforated casings 145 are positioned within the 
wellbore 105 by expanding Jhe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weltbore 1 05. the perforated casings 145 may he 
expanded in a radial direction using ar)y number of conventional convnercially available 
processes. 

The intemiediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any number of conventional oommerdally available sections of solid tubular casing 
such as, for example* oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a pref^red embodiment, ttie intermediate soiid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any nurhber of conventional commercially available 
processes such as, for exan^tep welding, or solid or slotted expandable connectors. In 
a preferred mttKKiiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermedlata solid casing 150 may 
comprise a piuraBty of such intermediate solid casing 150. 

25 

In a preferred embodimentt the each intermediate sdid casing 150 indudes one more 
valve membeiB 170 for oontrolHng the flow of fluids and other materials witliin the 
interior region of the inteimediate casing 150. In an alternative embodiment, as will be 
recognteed by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangenrients of packere, perforated tutring, sliding sleeves, and valves may be 
emptoyed witfiin me apparatus to provide varioi^ opttons for commingling arid isolating 
subterranean zones from each other while providing a fluid path to the surfeoe. 
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in a particularly preferred embodiment, the intermediate casing 150 is placed Into the 
wellbore 105 by expanding the Intemtediate casing 150 in the radial direction into 
Intlniate contact with the interior walls of the wellbore 105. The intennedidte casing 
150 may be expanded In the radial direction using any number of cmventional 
5 commercially available methods. 

In an aKemative embodiment, one or nxire of the intemiediate solid casings 150 may 
be omitted. In an alternative preferred OTdbodiment, one or mors of the perforated 
casings 145 are provided with one or mors seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner., 
various production and exploration tools may be supported by the show 150, The shoe 
150 may comprise any numl>er of conventimal commercially available shoes suitable 
for use in a wellt^re such as, for example, cement filled shoe, or an aluminum or 
15 compose shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefened errtiXKiimant, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenBd emt)odlment, the apparatus 130 includes a plurality of solid 
casing^ 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more vatve members 
160, n perforated casings 145, n-1 intermediate solid casinj^ 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllaMy produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas rray 
then be transported to a surface lociation using the solid casing 135. The use of 
30 intermediate solid ca^'ngs 150 with valve members 170 permits isolated seotk>ns of the 
zone 125 to be selectively isolated feu* production. The seals 140 pemnit Vtrs zone 125 
to be fluididy Isolated frcHn the zone 120. The seate 140 further permits isoteited . 
sections of the zone 125. to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subtmanean zones to be 
fluidicly isolated. 

In an alternative embodiment, as wiH be recognized by persons having ordinary skill In 
5 the art and ateo having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrar^ments of packers, 
perforated tubing, sHding sleeves, and valves may be employed within the apparatus to 
provide various opttons for conimingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 
10 . . 

In several altemative embodiments, the solid casing 135. the perforated casings 145, 
the intermediate sections of solid casing 150» and/or the solid shoe 155 are radially 
expanded and plasticaiiy deformed within the wellbore 105 in a conventional manner 
and/or usjng one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no,. 09/454,139. attornefy docket no. 
25701.03.02. filed on 12/3/1999» <2) U.S. patent appDcation serial no. 09/510.913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appiicatton serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applicatton serial no. 09/440.338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523.460. attomey docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applicatton serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. patent appllcatton serial 
rx). 09/588,946, attomey docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 appiicatton serial no. 09/559,122. attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent applicattoh serial no. PCT/USOO/16635, attomey docket no. 
25791.25.02. rded on 7/9/2000. (11) U.S. proviskinal patent appllcatton serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999. (12) U:S. provisional 
patent appllcatton serial no. 60/154,047. attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent appiicatlor> serial no. 60/159.082, attomey 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provistonal (»tent dn>ilcation serial 
no. 60/159,039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159.033, attorney docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent appOcatton serial no. 60/212,359. attomey 
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docket no. 25791.38. filed on' 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165^8. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent appDcation serial no. 60/221.443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent applicatkm serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provi8k>nal 
patent applkation serial no. 60G37.334. attorney dodtet no. 25791.48. filed on 
10/2/2000, (22) U.S. provisionat patent applteatlon serial no. 60/270.007, attorney 
docket no. 25791.50, filed on 2/2(V20O1; (23) U.S. provisional patent appllcatkm serial 

10 no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001 ; (24) U.S. provisional 
patent applicatton serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent appYnaUk^ serial no. 
60/313,453. attorney, docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisionai 

15 patent application seried nq. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent af^ication serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969.922. attorney docket no. 25791.69. filed on 10/3/2001. the dtsdosures of wtildi 
are Inco^rated herein by reference. In an exemplary enritxidinnent, the radial 

20 dearanoes Iwtween the radially expanded sofid casing 135. pefforated a»ings 145, 
intennediate secttons of sdM icaang 150, and/or the solM shoe 155 and the weltbore 
105 are eliminated thereby eliminating the annulus t)etMfeen the solid casings, the 
perfbrated casings 145. jhe intennediate secttons of scriM casing 150, and/or the solM 
shoe 155 and tlw weObore 105. In this manner, the opfional need for fining the annulus 

25 with a fiflermatMtaf such as. for exami^. gravel, may be eHminated. 

Referring to Fjgs. 2a-2d. an illustrative embodiment of a system 200 for isolating 
subtenanean fomnattons includes a tubular support member 202 that (Mines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a Is coupled 
30 to an end of the tubular support nnember 202. in an exemplary embodiment the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandabte tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b (A the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre^xpanded end 

5 206d, and a seatir^ member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary enibodiment, the inside and outside diameters of 
the pre-expanded ends» 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outeide diameters of the unexpended intermediate 
porticffi 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10. the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tutHJiar member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular ntember 

15 210 Is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular rrtember 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular noemb^ 212. The second expandable tubular member 214 
further Includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214dt and a sealing member 214e ocNjpled to the extorter surtfaoe of the unexpended 
intermediate portion, in an exemplary embodiment, the inside and outside diarmters of 
the pre-expanded ends, 214a and 214d, of the seocxnd expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intennediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 ttiat defmes a passage 216b is coupled 
to the other pre-expanded end. 214d of the second expandable tubular member 214 by 
a cdnventtonal threaded connection. Anoth«' end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tutHJiar member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular memt^ 218. The third expandable tubular menrtber 
220 further includes an unexpended intennediate porfon 220c another pre-expanded 
end 220d, and a seaHng member 220e coupled to the exterior surface of the 
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unexpended interfwdlate portion. In an exemplary embodiment, the inside and outeide 
diameters of the pre-expanded ends, 220a and 220d» of the third expandable tubular 
member 220 are gnraiter than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threaddbly coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d. 214a, 214d. 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210. 212, 216. and 218, are 
substanttalty equal. In several exemplary enribodiments. the sealing members, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary wibodlments. the slotted tubular members, 210, 212. 218. and 218. are 
conventional slotted tubular nr>embers. having threaded end connections suitable for 
use in an oil or gas well, an underground pipelirte, or as a structural support, tn several 
alternative embodiments, the slotted tubular nr)enrd)ers, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oH. gas and/or water from or Into a subten^nean formation. 

In an exenopiary embodiment, as illustrated in Fig. 2a, the system 200 Is Initially 
positioned in a borehole 224 formeid in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.* The borehole 224 may be 

25 positioned in any (^tatiort from vertical to horizontal. In ah exemplary embodimeni, 
the upper end of the tubular support member 202 may be supported in a conventional 
rnanner using, for example, a slip joint, or equivalent device in order to.pemrit upward 
movenfwit of the tubular support rnerater and tubutar expansion cone 204 relative to 
one or more of the expandable tubular members. 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodin>6nt, as illustrated in Rg. 2b, a fluidic material 228 is thenv 
irtjecled into the system 200. through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c. the continued injection of the 
fluldic material 228 through the passages. 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastic^ deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intennedlate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically delbnned off of the tapered external sur^ 204b of 

10. the tut>ular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surface of the weltbore casing 104. Consequently, the radially expanded 
intemrwdlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weRbore casing 104. In an exemplary embodiment, the radially expanded 
Intemiediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchoTMl to the welibore casing 104. 

In an exemplary embodiment, as illustrated in Rg. 2d. after the expandable tubular 
member 206 has been plasOcally deformed and radially expanded off of the tapered 
external surface 204b of the tutxjiar expansion cone 204, the tubular expansion cone is 
20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, «» Moond and third expandable tubular members, 214 and 
220. are radiaiiy expanded and plasticaUy defbmied off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
axpanded portion 214c of the second expandable tubular member 214 is radially 
25 expanded and plastically defomw^ off of the tapered extemal sutlaoe 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
interior surface of the wellbofe 224, Consequently, the radiaiiy expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weUbore 224. In an exemplary embodiment, the radially expanded intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
weflbore 104. Furthermore, the continued appDcatlon of the uputard force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wHh the pre^xpanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediate non pre«xpanded portion 220c of the thlid expandable 
tubular member 220 is radially expanded and ptasdcaily defbmied off of the tapered 
txtemal surface 204b of the tubular Expansion oone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbora 224. Consequently, the 
radially expanded int^nnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the waUbdre 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fiuididy isolated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic defomiation of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10. the intemnediate non pre^xpanded 
portions, 206c 214c. and 220c. of the expandable tubular members. 206. 214, and 
220. respectively, are radially expanded and plastically defomwd by the upward 
20 displacement of the tubular expansion cone 204. As a result, the sealing membejs. 
206e, 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular members, 210 and 212, the expandable tubular member 214. the slotted 
tubular memberB, 216 and 218, and the expandable tubular member 220 to the 
25 wellbore. Furtheimore, as a result, the connections between (tie expandable tubular 
members, 208. 214, and 220, the shoe .208, and the slotted tubular members, 210. 
212, 216. and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diametere of the expandable tubular 
members. 206. 214. and 220. and the slotted tubular membere. 210. 212, 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment imy be ^ily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlfing the flow 
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of fluidic matarlals within and between the expandable tubular members. 206, 214, and 
220, and the slotted tutujiar nwmbere. 210. 212. 216, and 218. 

Furthermore, In the system 200, the slotted tubular, numbers 210. 212. 218. and 218 

5 are interleaved among the expandable tubular members. 206, 214. and 220. As a 
result, because only the intemnediata non pre-expanded portions, 206c, 214c and 
220c of the expandable tubular members. 206, 214, and 220, respectivety. are radially 
expanded and plastically defonned. the slotted tubular membere. 210. 212. 216. and 
218 can be conventional stottad tubular membere thereby significantly redudn^ the 

0 cost and complexity of the system 10. lilbreover. because only the intermedtate non 
pre-expanded portions. 2p6c. 214c and 220c. of the expandable tubular members. 
206, 214, and 220. respectively, are radially expanded and plastically defomied, the 
number and length of the interleaved slotted tubular membere, 210, 212, 216, and 218 
can be much greater than the number and lerigth of the expandable tubular members. 

5 In an exemplary embodiment, the total length of the intemfwdiate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular mambere, 206. 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members. 
210. 212. 216, and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

} to the wellbore 224 by radially expanding and plasticaliy deforming a total length of only 
approxirnately 200 feet 

Furthemwe, the sealing membere 206e, 214e. and.220e. of the expandable tubular 
membere. 206, 214. and 220. iBspacfavely. are used to couple the expandable tubular 
25 membere and the slotted tubular membere. 210. 212. 216. and 218 to ttie weflbere 224. 
the radial gap between the slotted tubular membere. the expandable tubular members, 
and the weObore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular membere and sibttBd tubular membere during the 
placement of the system 200 within the weilboiB. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 214d, 220a, 
and 220d. of the expandable tubular membere. 208. 214. and 220, respecUveiy. and 
the slotted tubular members. 210. 212, 216. and 218. have outside diameters and wall 
thWcnesses of 8.375 Inches and 0.350 Inches, respectively: prior to ttw radial 
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expansion, Ihe Intermediate non pre-expanded portions, 206c. 214c, and 220c, of the 
expandable tubular nwmbers. 208, 214. and 220. respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216, and 216. have inside 
diameters of 7.675 inches; after the radtal expansion, the inside diameters of the 
intsmiedlate portions, 206c, 214c and 220c of the expandable tubular membere. 2Q6, 
214, and 220, are equal to 7.675 inches; and the weObore 224 has an inside diameter 
of 6.755 inches. 

In an exemplary embodiment the pre^xpanded ^s, 206a, 206d, 214a, 214d, 22(3a, 
and 220d, of the expandable tubular members. 206. 214, and 220, respective, and 
the slotted tubular members. 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectively: prior to. the radial 
expansion, the intermediate non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members. 206. 214. and 220, respectively, have outside diameteis 
of 4.000 Inches; the slotted tubular members. 210. 212. 216, and 218, have Inside 
diameters of 4.000 indies; after the radial expaoslon. the Inside diameters of the 
iritennedlate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil. gas, and/or water Into or from the subterranean 
formation 226b. 

Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 wfll now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c, an intemiedlate portion 300d, a second tapered portion 300e, 
and a Mcond end SOOf including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an Intermediate sealing member 300g that Is 
coupled to the wderior surface of the intermediate portkm 300d. 

In an exemplary embodinrwnt. the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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cohventional commercially available materials such as. for example. Oilfield Country 
Tubular Goods (OCTQ), 13 chromium steel tuWng/casing. or L83, J55. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthenmoce, in an exemplary embodiment the 
interior region 300a of the tubular nrtember includes a first inside diameter Di. an 
intenmediate inside diameter btiir. and a second inside diameter D2. hfi an exemplary 
embodiment, the first and second inside diameters, D^ and D2> are sul^ntiatly equal. 

10 In an exemplary embodinient, the first and second inside diameters, D, and D2, are 
greater than the intenmediate inside diameter Dn^. 

The first end 30(K) of the tubular member 300 is coupled to the Intenmediate portlcMi 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intenmediate portion by the second tapered portion 300e. In an 
ewmptery embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intennedlate portion 300d of the tubular membo-. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, \^ and tj. respectively. In an 

20 exemplary embodiment, the outsfde diameter of the Intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the putsWe diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 includes a waU thickness tiNT. 

» In an exemplary embodiment, the waD thicknesses ti and ts are substantially equal in 
order to provide substantially equal burst strength for the first and second ends. 300a 
and 300r, of the tubular member 300. In an emmplary embodiment, the wall 
thicknesses, ti and t2, are both greyer than the waD thickness tm in order to (H>iimally 
match the burst strength of ttie first and secmd ends. 300a and 300f. of the tubular 

30 member 300 with the intarinediateportkm300d of the tubular memb^ 

In an exemplary enrtbodlment, the firrt and second tapered portions, 300c and 3(K)e, 
are IncMned at an angle, a, relative to the tongltudinal direction ranging from about 0 to 
30 degrees in order to optimally fadBtate the radial expansion of the tubular menftf)er 
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300. In an exemplaiy embodiment, the firet and second tapered portions, 300c and 
300e. provide a snrwoilh transition between the first and second ends. 300a and 300f, 
and the intennediate portion 300d. of the tubular member 300 in order to minimize 
. stress concentrations. 

The intermediate sealing mehfiber 300g is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. In an exemplaiy embodiment, 
the intermediate sealing member 300g seals the inlsiface between the intennedlatB 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 
305. or other preexisting structure, after the radial expansion and plastic defbmiation of 
the intemnediate portion 300d of the tubular member 300. In ah exemplary 
embodiment, the intennediate sealing member 300g has a substantially annular cross 
secHon. In en exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g Is selected to be less than the outside diameters of the. first and second 
ends. 300a and 300f. of the tubular member 300 In order to optimally protect the 
Intennediate sealing member 300g during placement of the tubular member 300 within 
the weUbore casings 305. The Intemiediate sealing member 300g may be fabricated 
from any number of conventional oomnwrelally available materials such as. for 
example, themioset or themioplasHc polymers, in an exemplary embodiment, the 
intermediate sealing member 300g Is fabricated from themr>oset polymers in onier to 
optimalty seal the radially expanded intennediate portion 300d of the tubular member 
300 with the weKbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radiaiiy expanded and plastically defbmied intermediate portion 
300d of the tubular member 300 to the weObore casing. 

Refening to Figs. 4. and 5a to 5d. in an exemplary embodiment, the tubular member 
300 is fbnned by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member in step 405; (2) expending both upset ends of the tubular member in 
step 410: (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fbmilng threaded connections In both expanded upset ends of the tubular 
member In step 420: and (5) putting a sealbig material on the outside diameter of the 
non-expanded intemnediate portion of the tubutar member In step 425, 
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As Hkjstrated in FIG. 5a, in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the waH thidcnesses tt and ti. The intennediate 
portion 500c of the tubular member 500 includes the waO thickness km and the Interior 
diameter Dwi- In an exemplary embodiment, the wan thidtnesses t, and tj are 
substantlaDy equal in order to provide burst strength that is substantlaly equal along 
the entire length of the tubular member 500. In an exemptaiy embodiment, the waU 
thidcnesses t, and ts are both greater than the wall thickness tiNT in order to provide 
burst strength that is substantially equal fikxig the entire length of this tubular member 
500. and also to optimally facilitate the IbnnatkMi of threaded connecttons jn the flret 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b. in steps 410 and 415, both ends. 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expansim methods, and. 
then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 indude the interior 
diametera D, and Dj. In an exemplary embodinwnt. the interior dimeters Di and Da 
are substantialiy equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diametws Di and to the Interior 
diameter Dimt rar^es from, about 100% to 120% In order to bdlitato the subsequent 
radial expanskm of the tubular member 500. 

In a preferred embodiment, tt» relatkmship between ttw wall Sicknesses t,, tj, and t,MT 
of the tubular member 500; the inside diameters 0,. Ds and Dmt of the tubular member 
500; the Inside diameter D^Mm of the weHbore casing, or other structure, that the 
tubular member 600 will be inserted iirto; and the outside diameter D«„ of the 
expanston cone that will be used to radialy expand 0ie tubtdar member 500 wwtWn the 
wellbore casing is given by the following expression: 

where ti = ta; and 
D, = Di. 

By satisfying the relattonshq) given in equatton (1), the expansion foroes placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnation of the tubular member 500 for fobricating 
and/or repairing a wellbore casing, a pipeline, or a structurel support 

As illustrated in HG. Sc. In step 420. conventional threaded connections. 500d and 
SOOe. are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and SOOe. are provided 
using conventional processes for forming pin and box type threaded conriecOons 
availaUe from Alias-Bradford. 

As illustrated in Rg. 5d. In step 425. a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intem»dlate portion 500c of the tubular member 
500. The sealing member 500f ma/ be applied to the outside diameter of the non- 
expanded intennedlate portion 5D0c of the tubular nrwmber 500 using any number of 
conventional conwnerctaiiy available methods. In a prefened embodiment, the sealing 
nwmber 500f is applied to the outside diameter of the intenrradiate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 
adhesive bwidlng. 

In an exemplary «nboditnent, the expandable tubular members. 206, 214, and 220, of 
the system 200 are substantially Identical to. and/or incorporate- one or more of the 
teachings of, the tubular members 300 and 500. 

Refenmg to Fig. 8, an exemplary embodiment of tubular expanston cone 600 for 
radially expanding the tubular membere 206, 214. 220. 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and Includes a ftont end 
605, a rear end 610, and a radial expansion section 61 5. 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of atteck a, and the. second conical outer surface 625 
Includes an angle of attack at. In an exemplaiy embodiment, the angle of ettack o, is 
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greater ttian the an^ of attack Oa. In this manner, the first conical outer surface 620 
optimally radially expands the Intermediate poftlone. 206c, 214c 220c. 300d, and 500c. 
of the tubular members. 208. 214. 220. 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pre-axpanded firet and second ends. 206a 
5 and 206d, 214a and 214d. 220a and 220d. 300b and 300f. and 500a and 500b. of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surfeoe. 820 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical mjtsr surface 625 includes an angle of attack 
ranging from about 4 to 15 degrees in order to optbnally radiaRy depend and plastically 
10 delbnn the tubular members. 206, 214. 220, 300 and 500. Mor9 generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaoee having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 (rf the expanston cone 600. 

15 Referring to Fig. 7, another eixemplary embodlnient of a tubular expan^n cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectton 715 
Includes an outer surtece having a substantially parabolic outer pfofite therBby 
provWbig a paraboloid shape. In this mannw. the outer surface of the radial expansion 

20 sectkm 715 ixovMes an angle of attack Biat constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 71 0 of the 
expansion cone. The parabolic outer profile of the outer surface of the r«lial 
expansion sectkm 715 may be fwmed using a plurality of adjacent discrate conical 
secttons andter using a continuous curved suifaoe. In this manner, the region of the 

25 outersuif^ofthe radialexpansfonseclton715adJacenttothofrontend 705of the 
expansion cone 700 may optimally radially expand the Intennediate pdrtkms. 2p6c 
214c 220c 300d. and 50Dc of the tubular members, 206, 214. 220. 300, and 500. 
while the region of the outer surface of the reKSal axpanston sectkm 715 adjacent to the 
rear end 710 of t^ expansnn cone 700 niay optimally radially mpani the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b. of the tubular members. 206. 214. 220. 300 and 500. In 
an exemplary embodimBnt. the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front erel 705 of the expanston cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from at>out 
4 to IS degrees: 
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In ah exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
substantially identical to the expansion cones 600 or 700, and/or incoiporatss one or 
more of the teachings of the expansion cones 600 and/br 700. 

In several allemative ambodimenls. the teachings of the apparatus 130. the system 
200, the expandable tubular member 300, the method 400. and^or the expandable 
tubular member 500 are at least partiaNy combined. 



Refening to Fig. 8. in an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802. 804. and 806, respectively, are operebly coupled to the* 
perforated tubulars 145 of the apparatus 130. The tempereture, pressure, and flow 

IS sensors. 802, 804, and 806, respectively, in turn are operebly coupled to a controller 
810 that receives and prooesses the output signals generated by ttie temperature, 
pressure, and flow sensors to therein controf the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a functton of the operating temperature, 
pressure, and flow rates within the perforated tubular nr>en*ers 145 are conventional. 

Refening to Fig. 9. in an alternative embodiment, a solid tubular member 905 is 
coupted to one of the perforated tubular membera 145 by radially expanding and 

25 piasUcalty deforming the solid tubular member into eng^ement with the perforated 
tubular member in a coriventionai manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09M54,139. attorney docket no. 26791.03.02. filed on 120/1999. 
(2) U.S. patent application serial no. 00510.913. attorney docket no. 25791.7.02. filed 

30 on 2«3«000. (3) U.S. patent application serial no. 09/502.350, attomey dodcet no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent appOcatmn serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent appOcatton serial 
no. 09^23.460. attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatton serial no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1.941, attorney docket no, 25791 .16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney dodcet no. 
25791.17.02. filed on mi2XXiO. (9) U.S. patent appHcatfon serial no. 09/550.122, 
attorney dodcet no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial 
no. PCT/USOQ/18635, attorney docket no. 25791.25.02. filed on 7/0/2000. (11) U.S. 
provlsionai patent application serial no. 60/162.671, attorney dodcet no. 25791.27, filed 
on 1 1/1/1 M9, (12) U.S. provisional patent application serial no. 60/154.047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonai patent application serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provlsionai patent applicatkm serial no. 60/159.039, attorney docket no. 25791.36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filsd on 10/12/1999, (16) U.S. provisional patent applicatton serial 
no. 6W212,359, attorney docket no. 26791.38. filed on 6/19/2000. (17) U.S. piovlstonal 
patent application serial no. 60/165.228. attorney . docket no. 25791.39. .filed on. 
11/12/1999, (18) U.S. provistonai patent applteation serial no. 60/221.443, attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, fUed on 7/28/2000. (20) U.S. provisional 
patent appiicatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent applicatron serial no. 60/237,334. attorney 
docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appiteatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonai patent application sertel no. 60/259,486, attorney 
docket no. 25791.K. fHed on 1/3/2001; (25) U.S. provtoional patent applicatton serial 
no. 60/303,740, attorney docket no. 25791.61. filed on 7/8/2001; (26) U.S. provistonai 
patent application serial no. 60/313,453. attorney docket no. 25791.59. filed on 
8«0/2001; (27) U.S. provistonai patent appficatton serial no. 60/317.985. attorney, 
dodcet no. 25791.67. filed on 9W200i; (28) U.S. provistonai patent appDcation serial 
no. 60,318.388. attorney docket no. 25701.67.02. fitod on 9/10/2001; and (29) U.S. 
utility patent applicatton serial no. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001, the disdosures of wfticH are incorporated herein by reference, in ttus 
manner, the solid tubular nwmtwr 905 fluldidy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of fluhlto materials 
and/or fonnatton n»terials through the perforated tulMilar member. 
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Referring to Fig. 10, in an alternative enitwdiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fiuidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a dosed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing membws 1015 and 
1020 then seal the Interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fiuidic sealing material 1005 is then 
injected Into the radial openings in the one perform tiAular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fiuidic sealing material 
out of the annulus between the one perflated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130. and the hardenable fiuidic sealing material is allowed to cure. A 
oonventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of tlw one perforated tubular member 145. In an exemplsffy 
embodiment, the hardenable fiuidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Rg. 11, one or more of the perforated 
tubular members 145 of ttie apparatus 130 are radially expanded and plastically 

20 deformed Into contact with the surrounding formation 125 thereby compressing the 
sumxmding fonnation. In this maraier, the surrounding fonnation 125 is maintsrined in 
a slate <rf compression thereby stabillzlrig the sunounding fbnrwtion, rsdudng the flow 
of loose particles from the surrounding fiormatlon Irtfo the radial openktgs of the 
perforated tubular member 145. and enhancing the recovery of hydrocartxins from the 

25 surrounding formation. 

In an allematlve embodiment, a seismic source 1105 Is positioned on . a ^rfooe 
location to thereby impart seismic energy into the fonnation 125. * In this manner, 
particles todged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
I^rocarbons from the formation 1^. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonned into contact witti the sunounding fomiation 
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125. thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impuisive load may 
be applied to the perforated tubular rnenriber 14S by applying the load to ttie end of the 
apparatus 130. The Impulsive load is then transfierred to the surrounding formation 125 
5 thereby compacting and/or slurrifying the sunroundlng formation. As a result the 
recovery of hydrocarbons from the fomiation 125 is enhanced; 

In an altematlve embodiment, as iliustratad in Fig. 12, a welibore casing 1205 having 
one or more perfcratlons 1210 is positioned within the welibore 105 that traverses the 

10 fomnation 125. When the apparatus 130 is posttioned within the weUbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomned into contact with the welibore casing 1205 thereby 
comprssslng the sunounding fomiation 125. In this manner, the sunounding formation 
125 is maintained in a state of compression thereby stabilizing the sunwndlng 

15 fomwtion, reducing the ftow of loose particles from the sunounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the sunounding fomnation. 

In an alternative embodiment, a seismic source 1215 Is posttioned on a surface 
20 location to thereby impart seismic energy Into the formation 125. In this manner, 
partides lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnation 125. 

25 In an altemative enrrtKKflment, after the perfbralad tubular member 145 has been 
radially expanded and plastically fonmed into contact wHh the welibore casing 1205. 
thereby coupUng the perforated tubular member 145 to the sunounding fomiation, an 
inripulsive load is appBed to the perforated tubular nri^^ The impulsive load may be 
applied to the perforated tubular member 145. by applying the load to the eifid of the 

30 apparatus 130. The Impulsive load is then transfemed to the sunounding fomiation 125 
thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery erf hydrocart>ons from the fomiation 125 is enhanced. 
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Referring to Fig. 13. in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defbnning the perforated tubular member into engagement 
with the perforated tubular member In a conventional manner and/or using one or more 
5 of Ihe radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent application serial no. 09/454.139. attomey docket no. 25791.03.02, filed on 
12«/1999. (2) U.S. patent application Serial no. 09/510.913, attorney dodcet no. 
25791.7.02. filed on 2^23/2000. (3) U.S. patent application serial no. 09«02,350, 
attomey docket no. 26791.8.02. filed on 2/1W2000, (4) U.S. patent application serial 
10 no. 09/440.338, attomey dodtet no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent applicatton serial no. 09/588.946. 
15 attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applicatkm serial 
no. 09/559.122. attomey docket nb. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOO/18635. attomey docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. proyislonal patent application serial no. 60/162,671 , attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. pfovlsional patent application serial no. 
20 60/154,047. attorney docket no. 2579129, filed on 9/16/1999. (13) U.S. provisipnal 
patent appllcatton serial no. 60/159.082. attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provistonal patent applkation serial no. 60/159,039, attomey 
docket no. 25791.36. filed on 10/12^1999. (15) U.S. provisional patent application serial 
no. 60/159,033, attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 
25 previstonal patent application serial no. 60/212,359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S, provisnhal patent application serial no. 80/165J228, attomey 
• docket na 25791.39. filed on 1 1/12/1999. (18) U.8. provisional patent appHcation serial 
no. 60^21.443. attomey docket na 25791.45. filed on 7/28«000, (19) U.S. previstonal 
patent application serial no. 60^21.645. attomey docket no. 25791.46. filed on 
30 7/2^2000. (20) U.S. provlstonal patent appOcafion serfal no. eo«33.638. attorney 
docket no. 25791 .47. filed on 9/18/2000, (21 ) U.S. provisional patent applhxrtton serial 
no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60«J70.007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60/262.434. attomey 



45 



docket no. 25701,51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6W250.486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provislonal 
patent application serial no. 6W303.740. attorney docket no. 25791.61. filed on 
7/6/2001: (26) U.S. provisfonal patent application serial no. 60/313,453. attorney docket 
5 no. 25791.59. filed on 8/2D/2001: (27) U.S. piovisional patent application serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386. attorney docket no. 25791.67.02. filed on 
O/1Q/20O1; and (29) U.S. utility patent application serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10/3/2001. itie (Ssdosures of wtilch are iiicorporated herein by 
10 roferenoe. In this marmer, the perforated tutHilar member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby perntittirig the operator of 
the apparatus 130 to modify the overeril fkiw characteristics of the apparatus. 

In an alternative embodiment, as Illustrated In Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the Interior of a pair of adjacent perforated 
tubular members, 146a and 145b. that extract hydrocarbons from conwpondlng 
subterranean zones A and B. In this manner,, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A vvlll not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothemn^ energy fron a targeted subterranean gaotharmal zone 15Q5. In this 
nnanner. the operatlonal efRcleney of the axtractkm of geothenmal energy is signlfteantly 
enhanced due to the increased internal diam^ers of the various radially expanded 
25 eiementsoftheapparatus ISOthatpemfutgreatervolumetricftows. 

In an aftemative embodiment, the perforated tubular members. 145, 210, 212, 216. 
218. and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perforated tubular members. In an exemplary entfKMllment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210. 212, 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Indudes a zonal isolation assembly Induding 
me or more 8<did tubular members, each xSd tubular member induding one or more 
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external seals, and one or more perforated tubular members coupled to the soled 
tubule- members, and a shoe ooupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more Intermediate 
solid tubular members ooupled to and interleaved among the perforated tubular 
5 members, each tntennediate solid tubular nrtendier including one or more external 
seals. In an exemplaiy embodiment, the zonal isolation assembly further includes one 
or more valve members for oontroiltng the flow of fluidic materials between the tubular 
members. In an emmplary embodiment, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or mwe primary solid tubulars, eac^ primary solid tubular Including one or 
more external annular seals, n perforated tubulars ooupied to the primary soHd 
tul)ulars, and n-1 IntemiediMe solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intennedlate solid tubular Including one or more external 
annular seals, and a shoe coupled to the zonal isolation assennbly. 

A method of isolatir>g a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subten^nean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenranean zone, fluldlcly coupling the perforated 
tubulars arKt the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 the sou and perfbr^tad tubulars. 

A method of extracting materials from a producing subterranean zone In a weiibore, at 
least a portion of the wellbote Including a casing, has also been described that includes 
positioning one or more primary sdM tubulars within the wellbore, fluidicly coupling the 
3D prinwy solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars. fluidicly 
isolating the producing subtenranean zone from at least one other subtenanean zone 
within the weHbcm, and flukficjy couplir^ at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
Includes oontroliably lluldicly decoupling at least one of the perforated tubulare from at 
least one other of the perforated tubutars. 

5 An apparatus has atsp been described that includes a subterranean fbnnatlon Indddlng 
a weUbore. a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each soHd tubular member Including 
one or rnore external seals, and one or more perforated tubular members coupled to 
the soKd tubular members, and a shoe positioned within the weNbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular m^bers are tanned by a radial expansion process perfomied within 
the weflbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular membera coupled to and interleaved 
among the perforate tubular members, each intemrodiate solid tubular member 

15 including one or more extennal seals, wherein at least one of the solid tubular 
members, the perforated tubular menrjbers, and the intermediate solid tubular members 
are fomfied by a radial expansion pnxess perfomned within the wellbore. In an 
exemplary embodiment, the zonal teolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermecflate solid tubular membe.re include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

» An apparatus has a^ been described that includes a subtenranean fbnnation Including 
a wellbore, a zonal isolation assembly positioned within the wellbore that Includes one 
• or more primary soKd tubuiars. each prnn»y solid tubular indiKJing one or more 
external anni^ seals, n perforated tubulare positioned coupled to the primary solid 
tubuiars. and n-1 intwrnecfiate solid ^buiare coupled to and interleaved among the 

30 perforated tubulare. each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulare, the perforated tubulare. and the intennedlale soQd 
tubulare are formed by a radial expansion process performed within the wellbore. 
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A methoti of isolating a first subterranean zona from a second sutitenanean zone In a 
weHbore has also been descrlbad that bidudes positioning one or more primary sofld 
tubuiars within the wellbore, the prtrrary solid tubulars traversing the first subtenranean 
zona, positioning one or more perforated tubuiars within the welibore, the perforated 
5 tubuiars traversing the second subterranean zone. radiaRy expanding at least one of 
the primary solid tubuiars and perfbrated tubuiars within the welibore, Ruidlcly coupling 
Hie perforated tubuiars and the piimary solid tubulais* and preventing the passage of 
fluids from the first subterranean zom to the second subtenranean zone within the 
weObofB external to the primary solid tubuiars and perfbrated tubuiars. 

10 

A method of extracting materials from a producing subtenanean zone in a welibore. at 
least a portion of the welibore including a casing, has also been described that includes 
posftioning one or more prinrwy solfd tubuiars within the welibore, positioning one or 
more perforated tubuiars within the weJIbore. the perfbrated tubuiars traversing the 

15 producing subtenranean zone, radiaHy expanding at least one of the primary solid 
tubuiars and the perforated tubuiars within the welibore, fluididy coupling the primary 
solid tubuiars with the casing, fluWidy coupling the perforated tubuiars with the primary 
solid tubuiars, fluidlcty isolating the producing subterranean zone from at least one 
other subterranean rone within the welibore, and fluididy coupling at least one of the 

20 perfbrated tubuiars YAih the produdng subterranean zone. In an exemplary 
embodinwnt, the method further indudes contrdlably fluidicly decoupling at least one 
of the perforated tubuiars from at least one other of the perforated tubuiars. 

An apparatus has also been described that indudes a subterranean fonmation induding 
25 a weDbore, a zormi isolation assemtrty positioned within the weltt>ofe that indudes n 
solid tubular members positioned vMm the w^lbore. each solid tubular member 
induding one or more exiemal seals, and n-1 perforated tubular members positioned 
within the welibore coupled to and interieaved among the soHd tubular members, and a 
shoe positioned virithin the welibore ooupied to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolatior) assembly further comprises one or more 
vaWe members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exen^lary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
fluids between the solid tubular mennbers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subten^nean zone in a 
wellborB has also been described that Includes means for positioning one or more 
primary solid tubutars within the.welibore. the primary solid tubulars traversing the first 
5 subtenranean zone, means for positioning one or mora perforated tubulars within the 
welB)ore, the perforated tubulars traversing (he second subterranean zone, means for 
flukjidy coupling the perforated tubulars and the primary solid tubulars, and mearis for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellborn, means for 

15 fluldlcly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellborep the perforated tubulars traversing the 
producing subt^ranean zone, means forfluididy coupHng the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subterranean zone 
from at least one other subtenanean zone within the wellbore, and means for flukJidy 

20 coupling at least one of the perforated tubulars with the producing subtenranean zone. 
In an exemplary embodinwnt. the system further includes means for controllably 
fluididy decoupling at least one of me perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subtenanean zone from a second subterranean zone in a 
weiibore has also been described that indudes means for positioning one or mon 
prirhary solid tubtdars wMiin the wellbore, the primary sdid tubulars traversing the first 
subterranean zone, nneans for po^onlng one or mors perforated tubulars within the 
wellbore, the perforated tijbulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the pnmaty soGd tubulars and perforated tubulars 
witMn the wellbore. means forfluididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary soGd tubulars and perforated tubulars. 
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A system for extacUng materials from a producing subterranean zone In a we«borB. at 
least a portion of the weilbore indudlhg a casing, has also been described that includes 
means for positioning one or more primary solW tubulars within the weDbore, means for 
positioning one or more perforated tubutaiB within the welibore, the perforated tubuiars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of me primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars^ means for fluididy isolating the 
producing subterranean zone from at least one other subtenranean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. In an exemplary embodiment the system further 
indudes means for oor^troliably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

A system for isbiating subterranean zones traversed by a wellbore has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end,r a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
corie, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indiide a tubular body comprising an intemnedlate portion and first and second 
e)9)anded end portions coupled to opposing ends of the intenmediate portion, and a 
sealing member coupled to the nterior surface of the intermediato portion, and one or 
rnofB slotted tubular members coupled to the expandable tubular menrritmrs, wherein 
the inside diameters of the other tuteilar members are greater than or equal to the 
outside diameter of the tubular expanston cone. In an exemplary embodiment, the wall 
tMdcnesses of the first and second expanded end portiwis are greater than the wall 
thickness of the intennediate portion. In an exemplary enrAodlment, each expandable 
tubular member further indudes a first tubular transltlonary member coupled between 
the first e^nded end portion and the intennediate portion, arid a second tubular 
transltlonary member coupled between the second expanded end portion and the 
Intennediate portion, wherein the angles of indlnaUon of the first and second tubular 
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transltionary members relative to the intemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 pax»nt of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strengh of the first and second expanded end portions is substantially equal Xo the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second exparided end portions to the 
interior diameter of the intenrnediate portion ranges firom about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti. t2> and tiNT 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, tf^ inside 
diameters Di. O2 and Dm of the first expanded end portion, the second expanded end 
portion, and the Intemiediate portion, respectively, of the Qxpandabte tubular members, 
and the inside diameter D^\^ of Voe wellbore casing that ttie expandable tubular 

15 n>ember will be inserted into, and the outside diameter Dcone of the expansion cone that 
v\4H be used to radially expand the expandable tubular n\ember within the wellbore is 
given by the following expression: 

wherein t^ = t2; and wherein Di - D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attadi of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular e)q3ai«ion cone. In an exemplary embodiment, ttie 
tapered end of the tubular expansion cone Includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of the outer surfeioe of the paraboloid body 
Increases in a continuous manner from one end of the paraboloid body to the opposite 
end <rf the paraboloid body. In an exemplary ennbod^nt, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the crther tubular members are 
interteaved among the expandable tubular menibers. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore. and radially 
expanding one or more discrete portions of the tubular Bner Into engagement with the 
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WBllbore. In an Bxamftary embodiment, a plurality of discrete portlws of the tubular 
llr»r are radially expanded into engagement with the wellbore. In an exemplary 
embodlmerrt, the remaining portions of the tubular liner are not radially expanded. In 
• an 9xetnplafy embodiment, pne of the discrete portions of the tubular Hner is radially 
expanded by injecting a fluidlc material into the tubular Gner, and wherein the remaining 
ones of the discrete portions of tfie tubular liner are rad^lly expanded by pulflng an 
expansion cone through the remaining ones of the discrete portiora of the tubular Bner. 
In an exempl»y embodiment, the tubular liner comprises a plurality of tubular 
merrtwrs; and wherein one or more of the tubular membere are radially expanded Into 
engagement with the wellbore and one or more of the tubular menrdMra are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 
exemplary embodiment, the tubular liner Includes one or more expandable tubular 
members that each include a tubular body comprising an. intemwdlate portion and fir^t 
and second expanded end portions coupled to opposing encte of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portioii. and one or more slotted tubular members coupled to the expandable tubular 
membeTB. wherein the inslte diamelere of the slotted tubular members are greater than 
or equal to the maximum inside diametere of the expandable tubular members. In an 
exemplary embodiment, the tubular Dner indudes a plurelify of expandable tubular 
members; and wherein the slotted tubular membere are ^terieaved among ttie 
expandable tubular membere. 

> • 

A system for isolating subterranean zones traversed by a wellbore has also been 
described Oiat includes means for positoning a tubular liner within the wellbore, and 
means for redially expanding one or more discrete portions of the tubular, liner bita 
engagement with the wellbore. . In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded Into, engagement with the weObore. 
In an exemplary embodfrnent. the remaining portions of the tubular Dner are not redially 
expanded, in an exemplary embodiment, one decrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into Hie tubular liner; and wherein the 
other (focrete portions of the tubular Oner are radially expanded by puffing an 



53 



expansiCNi oone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner inductee a plurality of tubular members; and 
wherein one or more of the tubular members are radially e)q)anded Into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement vvlth the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded Into engagement with the wellbore include a portion that is 
radially e)q)anded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating sublenanean zones has also been described that includes a 
^blenanean fonnatloh defining a borehole* and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, ttie tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary emtxxliment. the tubular liner is coupled to the borehole hy 

15 a (Kocess that includes positioning the tutnilar liner within the borehole, and radially 
expanding one or more discrete p(»1lons of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of ^e tubutar liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radi^dly 
expanded by injecting a fluidic material into the tubtdar liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion oone 
throu^ the other discrete portions of th^ tubular liner. In an exemplary embodiment, 
the tubular Hner comprises a plurality of tubular members; arnl wherein one or more of 

25 the tubular members are radially expanded Into engagement with the borehole and one 
or more of the tubular mernbers are not radtelly expanded into engagement with the 
borehole. In an exemplary eml)odiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the t»>reho(e and a portion that is not radially 

30 expanded into engagement with the borehole. In an emmplary erhtiodiment, prtor to 
the radial expansion the tubular liner Indudes one or more expandat>le ^butar 
membm that each Ir^ude a tubular body comprising an intennediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portton, and a sealing member coupled to the exterior surface of the intonmedlate 
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portion, and one or mote slotted tubular memtiers coupled to the expandable tubular 
members, wherein the bislde diamatere of the slotted tubular membeis are greater tlwn 
or equal to the maximum inside diameters of ttie expandable tubular men^efs. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members: and wherein the slottad tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been descnlied that includes a zonal Isolation assembly including: 
one or more solid tubular rnemfaers, each solid tubular member including one or more 
. external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perfbr^ tubular 
members for controlling the flow of fkiMIc materials through the perforated tubular 
members, one or rtwre temperature sensors operaWy coupled to one or more of the 
perforated tubular rtiembers for monitoring the operating temperature within the 
perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monitoring the operating pressure within 
the perfbrated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within "the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 
and a oontroHer operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the ftow sensors for nrjonitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the soHd tubular members and the perforated tubular members are fomwd by a 
radial expansion process perfbmied within the weilbore. 

A methMi of teoiating a first subterranean zone firom a second subtenanean zone in a 
weilbore has also been described that includes posHtioning one or fnore soOd tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the weilbore. the perforated tubulars traversing 
the second subterranean zorie, radially mpanding at least one of ttw primay solid 
tubulars and perforated tubulars vwthin the weilbore. fluididy couptlrq the perforated 
tubulars arwi the solid tubulars, preventing the passage of fluids from tte first 
subterranean zone to the second subterranean zone within the weHbore external to the 
solid tubulars and perforated tubulars. nfX)nitorihg the operating temperatures. 
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pressures, and flow retes within one or more of the perforated tutHJlars, and controlling 
the flow of fluidic nraterials through the perforated tubulars as a function of the 
mortitored operating teniperatures. pressures, and flow rates. 

A niethod of extracting neterials from a producing subterranean zone in a weilbore, at 
least a portion of the weDbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or more 
perfbratKl tubulars within the weilbore. the perforated tubulars traversing ttie producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulara within the wellbora, fluididy coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the weilbore. fluidiciy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone, monitoring the operating tenveratures, pressures, and 
flow rates within one or more of the perforated tubulars. and controTOng the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, procures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
weilbore has also been described that indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulara traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore. the 
perforated tubuiare travereing the second siAterranean zone, means for reKfially 
expanding at least one of the soHd tubulars and perforated tubulars within the weilbore, 
means for fluididy coupling ttie perforated tubuiare and the solid tubulars, mews fbr 
preventing the passage of fluids fr«n the firet subterranean zone to the second 
sutderranean zone within the weilbore external to the. sdid tubulars and perfbrated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiare. and nwans for controlling the flow of 
fluidic materials through the perforated tubulars as a fiincflon of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extractir^ materials from a produdng subten^nean zone in a weilbore. at 
least a portion of the weilbore Induding a casing, has also been described that indudes 
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means for positioning one or more soild tububre within the wePboie. means for 
positioniftg one or more perforated tubulars within the weiibore. the perforated tubular^ 
traversing the producing subterranean zone, meians for radially expanding at least one 
of the solid tubulars and the perfbiated tubuiars within the weiibore. means for fluidicly 
coupling the solid tubulars with the casing, means for fiuidiciy coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing subterrartean 
zone from at least one other subtenanean zone wBhin the weiibore. means for fluidicly 
ooupHng at least one of the perforated tubulars with the produdrig subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars. and means for controlling the flow of fiuidic 
materials through the perforated tubulare as a function of the monitored operating 
temperahjres, pres^iures. and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly, 
including: one or more sond tubular members, each soHd tubular member including one 
or more extemai seals, one or more perforated tubular members each including radial 
passages coupled to the soild tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular membere for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular" membefs are fomied by a radial expansion 
process performed within the weiibore. and the solid tubular liners are formed by a 
radial expansion process perfomied within the weiibore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellborn has also been described that includes positioning one or more solid tubulare 
wHhbi ttw wejlbore. the solid tubulars traversing the first subtenanean zone, positioning . 
one or more perforated tubulars each including one or more radial passages within the 
weiibore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tubutare within the weHbore. 
ftuldidy coupling the perforated tubulars and the primary solid tubulare. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weiibore extemai to the primary solid tubulare and peribrated tubulare. 
positlpnlng one or more solid tubular liners within the Interior of one or more of the 
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perforated tubulars. and radially expanding and plastically deforming the soBd tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore^ at 
least a portion of the weiibore Including a casing, has also been described that Includes 
positbning one or more solid tubulars within the weiibore, positioning one or more 
perforated tubulars each induding one or more radial passages within the weiibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weiibore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the weiibore. fluidicly coupling at least one of the 
perforated tubulars with , the produdng subtenanean zone, positioning one or. more 

IS solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defomiing the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubutars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
weiibore has also been described that indudes means for positioning one or more solid 
tubulars within the weiibore, the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more perforated tubutars each induding one or more 
radial passages within the weiibore, the perforated tubulars traversing the second 

25 . subterraneari zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulaie within the weiibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, noeans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone ^thin the weiibore external to the 
primary solid tubulars arnl perforated tubulars, means for positioning one or mora sdid 

30 tubular lin^ within the interior of one or more of the perforated tubulars, and means 
for radially expanding and ptesticalty deforming the solid tubular liners within the interior 
of one or wotb of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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Acxjordlng to another aspect of the present invention, a system for extracting nnaterlals 
from a producing subterranean zone in a wenbore, at ieast a portion of the welibore 
including a casing, has also been described that includes means for positioning one or 
more solM tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages wKhtn the wellbore, the perforated 
tubulars travenilng the producing subterranean une, means for radially expanding at 
ieast one of the solid tubulars and tt)e perforated tubidars within the welibore, means 
for fluididy coupling the soHd tubulars with the casing, means for fluidiciy coupling the 
perforated tubulars with the soTid tubulars, rroans for fluidiciy isolating the producing 

10. subterranean zone from at least one other subterranean zone within the wellbore, 
nr>eans for fluidiciy coupling at least one of the perforated tubulars with the producing 
sutrterranean zone, means for positioning one or more solid tubular liners within the 
intertor of one or more of the perforated tubufars, and means for radially expanding and 
plastically deforming the solid tubular linens within the interior of one or nrvDre of the 

IS perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member Including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perfOTrted tubUlar m^nbers for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subtefranean zone from a second subterrartean zone in a 
wellbore has also been described that includes poslttoning one or more sofld tubulars 
within the wellbore, the solid tubulars traversing the first sidyterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubule traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluidiciy coupling the perforated tubulars end the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within 8ie weObore extismal to ttie primary so&l tubulars and perforated tubulars, 
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sealing off an annular region wittitn at least one of the perforated tutnjiars. and injecting 
a hardenabie fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a vvellbore, at 
least a porfion of the weilbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the weilbore: positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluidicly 
coupling the solid tub'ulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone wHhln the weilbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and ir^ecting a hardenabie fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars^ 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that includes means for positioning one or rriore solid 
tubulars within the weilbore, the sotici tubulars traversing the first subten3nedn zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing ihe second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weilbore, means for fluidicly coupling the perforated 
tubulars arKf the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars. means fbr sealing off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenabie 
30 fluidic sealing material into tto sealed annular regtons of the perfcrated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a weilbore, at 
least a pc^on of the weilbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore» means for 
positioning one or tnom perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluldidy coupling the solid 
tubulars with the casing, nr)eahs for fluldidy coupling the perforated tubulars with the 
solid bJbulars. means for fluldidy isolating the produdng sutrterranean zone from at 
least one other subtenranean zone wRMn the wellbore, means f6r fluldidy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injeding a hardenable fluidic sealing nriaterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fomnation induding: one or 
more solid tubular members, each solid tubular memt>er Induding one or more external 
seals, one or more perforated tubular meml>er8 coupled to the solid tubular nriembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into iritimate oontad with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expaatded into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a seoond subterranean zone in a 
weUbore has also been described that Indudes positioning onia or more sdid tubulars 
within the welBxxB, the sojid tubulars traversing the first subterranean zone, posittoning 
30 one or more perforated hibulars within the wellbore each induding one or more redial 
passages, the perforated tubulars traversing the seoond subterranean zone, radially 
exparxling at least one of the primary solid tubulars and perforated tubulars within the 
weObore. radially expanding at least one of the perforated tubulars into intimate contact 
with the seoond subterranean zone, fluldidy coupling the perforated tubulare arKl the 
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solid tubulars, and preventing the passage of fluids from the first subterranean »ne to 
the seoond subten^nean ^e writhin ttie wellbors external to me solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tiAulars that are 
radially expanded into intimate contact with the second subtenranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subtenanean zone to increase tte rate of recovery of 
hydrocart>ons from the second subterranean zone. In an exemplary embodiment, the 
m^od further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 
10 • with the second subtenanean zone, in an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zor>e to increase the rate 
of recovery of hydrocart>ons from the second subtenanean zone. 

15 A rmthod d extracting materials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
ppsitionhg one or more solid tubulars within the v^lbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubutars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid hjbuiars and the perforated tubulers within the wellbore, radially 
expanding at least one of the perforated tubulars into, intimate contact with the 
producing subterranean zone, fluidicly coupling the sdid tubulars v^ the casing, 
fluWdy ooupBng the perforated tubutars with the solid tubutars, fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 wellbore, and fiuidiciy coupling at least one of the perforated tubulars with the 
producing sulstorranean zone, In an exemplary embodiment, the perforated tubutars 
that are rEdidly expanded into intimate contact with the producing subterranean zone 
compress the producing subtenranean zone. In an exemptary embodimerit the method 
further includes vibrating the producing subtenranean zone to increase the rate of 

30 recovery of hydrocarbor^ fnnn the prcxtuctng subterranean zone. In an exemplary 
embodiment, the mettKxJ further includes vibratirtg the producing subterranean zone to 
dean the radial passages of the perforated tubutars that are radtatly expanded Into 
Intimate contact with the producing subterranean zone. In an exemptary embodiment, 
the method ^irther includes applying an imputeive load to the perforated tubulars that 
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are radially expanded Into intimate contact with the (xodudng subterranean zone to 
increase the rate of recovery of hydrocerttons from the producing subterranean zone. 

A system for isdating a first subterranean zone from a second subterranean zone in a 

5 weHtxire has also been described that includes means for positioning one or rhore solid 
tubulars within the wetlbpre, the solid hjbulars taraversing the first subtenanean zone, 
means for positioning one or more perforated tutMitars witfiin the wetitKm each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the wellbore^ means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidiciy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the secoTKl 
subterranean zone within the wejibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with tto second subterranean zone 
comprises means for compressing the secorx] subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exem|>lary emtxxliment, the system further includes means for applying an 
impulsive load to ttie perforated tubidars that are radially expanded into iritimate 

25 contact with the seoorKl 8ul>tenBnean zone to increase the rale of recovery of 
hydrocartxvis firom the second subtenranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has abo been described that includes 
30 means for positioning one or more solid tubulars within the wellb(^. means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate oontact with the producing subterranean zone, means for fluidicly 
ooupOng the solid tubulars the casing, means for fluidicly coupling the perforated 
tutMitars yvtth the solid tubutars. means for fluidicly isolating the producing subterranean 
zona from at least one other subterranean zone Within the wellbore, and means for 

5 . fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodirDent. the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subtenranean zone to Increase the rate of recovery of hydrocartx)ns from 
the producing subterranean zone. In an exemplary embodiment, the system further 
faidudes means for vibrating the producing subterranean zon^ to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subtenranean zone. In an exemplary embodiment, the system 

15 further includes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subtenranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been described that includes a zmal isolation assembly 
20 positioned within a wellbore that traverses a subterrariean fonnation and includes a 
perforated wellbore casing, Including: one or more solid tubular members, each solid 
tubular member Including one or nriore e)dlemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At Jeast one of the solid tubular members and the perforated 
25 tubular members are formed by a radial, expansion process perfomied within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contact with the perforated wenbore casing. In an exemplary embodiment, the 
. ptfforated tubular members that ara radially expanded .into intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
welSK)re that includes a perforated casing that traverses the secorKJ subterranean 
zone, has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or mora perforatad tubulars within the wellbore each Including one or niore radial 
passages, the perforated tubulate traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wHNn the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean zms to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodinvent, the perforated tubulars that are 
radially expanded Into intinrate contact vrith the perforated casing con^>ress the second 

10 subterranean zone. In an exemplary embodiment the method further includes 
vibrating the second subterranean ^ne to incrlease the rate of recovery of 
hydrocarbons from the second subterranean zone, in an exemplary embodiment, the 
methiod further includes vibrating the secorxj subtenBnean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
Intimate contact wKh the perforated casing to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of Ihe weiibora including a casing and a perforated casbng that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nrK>re solid tubulars within the wellbore, posltlonirig one or more perforated 
tubulars within the wellt>ore each including one or more radial passages, the perforated 

25 tubulars travereing the producing subterranean zme, radially expanding at least one of 
the solid tubulars and the perforated tubidars within the wellbore, radially expanding at 
least one of ttie perforated tubulars into Intimate contact with the perforated casing, 
fluldieiy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tidHJlars with the solid tubulars, fluidlcly isolating the producing subterranean zone from 

30 at least one other subten^nean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subtenBr^an zone. In an exemplary 
embodiment, the perforate tubulars that era radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 



subterranean zone to increase the rate of recovery of hydrocart)ons ttom the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the prcKiudng subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subtenranean zone. . 

10 ; A system for Isolating a first subtenanean zone from a second subtenanean zone In a 
wellbore that includes a perforated casing that traverses the second subtenanean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tutujiars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 irKiuding one or more radial passages, the perforate^ tubulars traversing the second . 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, nr)ean$ for fluidldy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to tte second subtenranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing conpises means for 
compressing the second subterranean zone. In an e^wnplary embodiment, the system 

25 further Indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)or» from the second subtenranean zone. In an exemplary 
enrtbodimer^ the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intirhato contact with the perforated casing. In an exemplary embodintent, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially exparKled into intimate contad with the perforated casing to increase 
the rate of recovery of hydrocart)ons from the second subterranean zone. 
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A system for extracting rraterlals from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perfbrated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
5 nriore perforated tubulars within the welbore each Including one or more radial 
openings, the perfbrated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one <tf the solid tubulars and the perforated tubulars 
within the weilbora, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluidicly coupljng the solid 

10 tubulars with the casing, rheans for fiuididy coupling the perforated tubulars with the 
solid tubulars. means for fiuididy isolating the producing subten^nean zone from at 
least one other subtenanean zone within the wdilbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone, in an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contact with the perforated casing comprises means for 
compressfrig the producing subterranean zone. In an exemplary 6mbodinf)ent, the 
further includes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocarboris from the producing subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an Impulsive load to the 
perfbrated tubulars that are radially expanded Into Intimiate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus tes also been described that indudes a zonal isolation assembly 
including: one or more sdid tubular members, each soHd tubular number mduding one 
or more external seals, one or more f^rforated tutnilar nr^mt>ers eadi induding radial 
30 passages coupled to the sdid tubular noemt>ers, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fonned by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed lay a radial expansion process 
perfonned within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or mors soRd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages wi^in the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perfmited tubulars, 
positioning one or more perforated tubular jiners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more r»Jiai passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of ttie solid tubulars and the perforerted tiA>ulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fiuidicly isoialing the produdng subterranean zone from at feast 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean rone, positioning or>e cfr more 
perforated tubular liners within the Interior of one or mors of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular lir>ers within the 
interior of one or more df the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a seoortd subterranean zone in a 
wellt>ore has also been described that indudes nrteans for positioning one or more solid 
tubulars within the weObore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or mbre 
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radial passages within the wellbore. the perforated tubulars traverslrtg the second 
subteiranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore. means for fludidy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defbnning the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting nr^tertals from a producing subtenranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the welibore. means for 
positioning one or mors perforated tutnjlars each including one or more radial 

15 passages within the welibore, the perforatsd tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fiuldidy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluldlciy isolating the producing subterranean zone from at 

20 least one other subterranean zone within the weDbbre, mearts for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more prorated tubular liners within the interior of one or more of 
the perfcKated tubulars, and means for radially expanding and plastically defonnning the 
perforated tubular Dners within the interior of one or mora of the perforated tubulars. 

25 

An apparatus has also been desqibed that Includes a zonal isolation assenit>ly 
including: one m mote solid tubular nDembers, each soBd tubular menr^r inducflng one . 
or more external seals, two or more perforated tubular members each including radial 
passages coupled to the soOd tubular memt>ers. and one or more one-way vatves for 
30 controUably fluidicly ccH/pling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are form^ by a radial expansion process performed within 
the welibore. 
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A method of isolating a first subterranean zone from a second subtanranean zone 
having a plurality of producing zones in a W8lltx>re has also been descn'bed that 
includes positiontng one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more rmilal passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at teast a portion of the wellbore Including a casing, has also been 
described that includes positioning one or more solid tubulars v^thin the wellbore, 
positioning two or more pwfbrated tubulars each including one or xnorB radial passages 
within the wellbore, the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least one of the solU tubulars and the perforated tubiJiarB 
20 within the wellbore, ftuididy coiqriing the solid tubulars witt) the casing, fluididy coupling 
the perforated tubulars with the solid tubulars. fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within ttie wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
^ that has not been depleted to one of the producing zones that has been depleted, 

A system for isolating a first subtenranean zone from a second subterranean zone 
having a plurality of produdng zones In a wellbore has also been described that 
includes means for positioning one or irxxe solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for portioning one or more 
perforated tubulars each including one or more radial passages vrithfn the wellbore, the 
perforated tubulars traversing the second ajbterranean zone, nneans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidiciy coupfing the perforated tubulars and the solid tubulars. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subferranean ame within the weilbors external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of or)e or more of the perforated tubulars, and means for preventing fluids 
S fiom passing from one of the producing 2ones that has not been depleted to one of the 
producing zones ttiat has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the weilbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars witNn the weilbore. 
means for positioning one or more perforated tubulars each Including dne or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subtePBnean zones, means for radially expanding at least one of the scrfid tubulars and 
the perforated tubulars within the. weilbore, means for fluidicty coupling the solid 

15 tubulars with the casing, means for fluWicly coupling the perfbrated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subtenranean zone within the weilbore; means for fluididy coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means ^ preventing fluids from passing from one of the 
producing zones ttet has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extrecting geothermal energy from a subterranean fbrrriation 
25 containing a source of geothennal energy has also been described that Inductes a 
zonal isolation assembly positioned wittiin the subterranean formation including: one or 
more solid tubular nnembers. each solid tububr member including one or mm external 
seals, one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular noembers, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular memt>ers and the perforated tubular members are formed 
by a radial expansion process performed within the weilbore. 
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A method of isolating a first subtenranaan zone from a second subtenranean zone 
including a source of geothenmai energy in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning, one or more perforated tubulars 
5 each inducfing one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore^ fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
tiBt IncliKies positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or vmre radial passages within the 
weltt)Ofe, the perforated tubulars traversing the subterranean geothennal zone, radtelly 

20 expanding at least orw of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothennal zone from at least one other subtenranean zone within the wanbore, and 
fluidtcly coupling at least one of ttie perforated tubulars wtth the subterranean 

^ geothermal zone. 

A system for isolating a first subterranean zone from a second geothermal 
subterranean zone In a weDbore has also been descril)ed that includes means for 
positioning one or wore solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or wore perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subterranean zone, means for radially expanding at 
teast one of the solid tubulars and perforated tubulars within the wellbore, means for 
nvkHOf coupling the perforated tubulars and the solid tubuiars. and means for 
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preventing the passage of nuMs from the first subterranean zone to the second 
geothemnal suMerranean zone wthin the wellt>ore extemd to the prinnary solid tutnilars 
and perforated tubuiars. 

5 A system for extracting geothermal energy from a suMerranean geothermal zone in a 
wellbore, at least a portion of the wellbore biduding a casing, has also been described 
that includes means for positioning me or more solid tubuiars wittiin the wellbore, 
nrieans for positioning one or nnore perforated tubuiars each including one or more 
radial passages within the weHbore, the perforated tubuiars traversing the subterranean 

10 geothemial zone, means for radially expanding at least one <rf the solid tubuiars and 
the perforated tubuiars vwthln the wellbore, means for fluidiciy coupling the solid 
tubulan^ with the casing, means for fluidiciy coupling the perforated tubuiars with the 
solid tubuiars, means for fluidiciy isolating ttie subten^nean geothenrot zone from at 
least one other subtenranean zone within the w^lbore, and means for fluidiciy coupling 

1 5 at least one of the perforated tubuians with the subterranean geothennal zone. 

An apparatus has aiso been described that includes a zonal irolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each Including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular n>emt>ers are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A mettKxl of isolating a first subtenaiean zone from a second subterranean mfie in a 
wellbore has also been described that includes positioning one br more, solid tubuiars 
within the wellbore. the solid tutHilars traversing the first subtenranean zone, positioning 
30 one or more perforated tubuiars within the wellbore each including one or more radial 
passages, the perforated tubuiars traversing the second subterranean zone, radiatly 
expanding at least one of the primary soGd tubuiars and perforated tubuiars within the 
wera>orB, fluldidy coupling the perforated tubuiars and the solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second sultferranean zone 
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wllhin the wellbore exterral to the solid tubulars and perforated tubulars, and deaning 
materials firom the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated Uibulars within the wellbore. 

5 A method of extracting materials ftwi a producing subterranean zone In a wetibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellt>ore each including one or more radial pass^n, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, flukfidy 
coupling the solid tubulars with the casing, fluldlcly coupling the perforated tubulars 
with the solid tubulars, fkiidtely isolating the producing subten^nean zone from at least 
one other subterranean zone within the wellbore, fluldlcly coupling at least one of the 
perforated tubulars witti the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning rraiterials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positibhing one or mote solid 
tubulars within the weHbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubidars within the wetltx)re each 
mduding one or more radial passages, ttie perforated tubulars traversing the second 
subienanean rorie. means for r»«ally expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonb within the wellbore external to the 
solid tubulars and perforated tubulars, and means for deaning matertels from the radial 
passages of at least one of the perforated tubuters by further radial expansion of the 
30 perforated tubulars within the wellbore: 

A system for extracting materials from a product subterranean zone in a wdlbore, at 
least a portion of the wellbore including a casing, has also been desOTbed that Iridudes 
means for positioning one or more solid tubulars within the wellbore, means ior 
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positioning one or moiB perforated tubulara within the weDlMre each indudlng one or 
more radial passages, the perforated tutxjiars traversing the produdng sut>terranean 
zone, means for radtaUy expanding at least one of the solid tubul«s and the perforated 
tubulars within the waBtMre, means for fliddlciy omipiing the solid tubulara with the 
5 casing, means for fluididy coupling the perforated tubulars wittt ttie solid tubulars, 
means for fhiididy isolating the produdng subtenanean zone from at least one other 
subterranean zone witMn the weHbore, means for fluididy coupling at least one of the 
perfbrated tubutars wftfi the produdng suMenanean zone, and means for cleaning 
materials firom the radial passages of at least one of the perforated tubulars by further 
10 radiai expansion of the perforated tubulars within the wellboie. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disdosure. in some instances, some features of the present invention may be 
16 employed without a corresponding use of tte other features. Accordingly, it is 
appropriate that the appended dairm be construed broadly and in a manner consistent 
. with the scope of the inyention. 
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CLAIMS 



1 . An apparatus, comprising: 

a zonal isolation assmnbty comprising: . 
5 one or more solid tubular members, each soKd tuAHiiar member including one or 

more external seals; 

two or more perforated tubular members each ffKiuding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollably fiuididy coupling the perforated 
10 tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular nf^mbers and the perforated tubular 
members are formed by a radial expansion process performed within the wellbon^. 

15 2. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wallbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each Including one or more radial 
20 pass^es within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weni>ore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subtenanean zone to the second 

sut»terranean zone within the wellbora external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been deplete to one of the producing zones that has been depleted. 

30 

3. A method of extracting materials from a wellborB toving a plurality of producing 
subterranean zones* at least a portion of the weHbors induding a casing, comprising; 
positioning one or more solid tubulars within the welibore; 



positkmhg two or rrore perforated tubulars each including one or more radial 
passages wtttiin the wellt)ore. the perforated tubuiars traversing the producing 
sut>lerranean zonds; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
5 within the welibore; 

fluididy coupling the solid tubuiars wKh the casing; 
fluididy coupling the perforated Utf^ulars wHh the solid hibulars; 
fluididy isolating the producing subterranean »ne from at least one ottier 
sublsrranean zone within the wellbore; 
10 auldidy coupling at least one of the perforated tubuiars with the produding 

subtenanean zone; 

preventing fluids from passing from one of the producing zones Uiat has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isolating a first Subterranean zone from a second subtenanean 
zone having a piurafity of produdng zones in a wellbore, comprising: 

means for positiorring one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each Including one or 
20 more radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuters and perforated 
tubuters within the wellbore; 

means for fluidiely coupling the perforated tubulars and the soBd tubuters; 
25 means for preventing tiie passage of fluUs from the first subterranean zone to 

the second subtmanean zone within the weBbore external to the primary solid tubuiars 
and perforated tubuiars; 

means for positioning om or more perforated tubuter liners within the interior of 
one or more of the perforated tubuiars; and . 
30 means for preventing fluids firom passing from one of the produdng zonm that 

has ncA bMn depleted to one of the producing zones thdt has been depleted. 

S. A system for extracting materials from a plurality of produdng subtenBnean 
zones in a wellbore, at laast a portion of the wellbore induding a casing, comprising; 

77 



means for positioning one or more soGd tubulars within the wellbore; 

means for posiHbfdng one or more perforated tubulars each including one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the 
produdng subterranean zones; 
5 means for radiaity expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for ftuididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterrartean zone from at least one 
1 0 ottier subterranean zone within ttie weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
15 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones tliat has been depleted. 
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• 1 . An apparatus, oomprfeing: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
S mora extamal seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controUIng the flow of fluidic materials through the perforated tubular members; 

ow or more tenr^raturs sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure smsors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the tenperature 
20 sensors, the pressure sensors, and the ftow sensors for mcmitoring the tempwature, 
pressure and flow sensors and controlling tt\e operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expanskMi process perfbnmed within the weRbore. 

25 2. A meOiod of isolating a first subterfanean zone ftom a second subterranean 
2one in a wdlbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulaiB 
traversing the fM subterranean zone; 

positioning one or more perforated tubulars wittiin the wellbore, the perforated 
30 tubulars travming the secorxJ sutsterranean zone; 

radially expanding at lent one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fiiddidy coupling tt^ perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore extemai to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidrc materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extractlr^ materials from a producing subterranean zone in a 
weltbore, at least a portton of the we]lt)ore including a casing, comprl^ng; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubuiars within the wellbore. the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the pipdudng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy ooupbig at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

oonlroRing the flow of fluidic materisds through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25. 

4. A system for isolating a first subterranean zone frmn a second siAterranean 
zone in a weDbors, comprising: 

means for posilfoning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 mear» for positiontng one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subtenanean zone; 

means for radially expanding at least one of the solid tubuiars ami perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tut>ulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

mear^ for nionitoring the operating temperatures, pressures, and flow rates 
5 wilhin one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a produdng subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprteing; 

means for positioning one or mora solid tubulars within the w^Ibore; 
means for positioning one or more perforated tubulars withm the wellbore, the 
perforated tutHilars' traversing the produdng subtenranean zone; 

means for radially expanding at ieast one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluldldy coupling the solid tubulars with the casing; 
means for fluidicty coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subtenranean zone from at least one 
20 otiier subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterraneanzone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 mear» for contrDlling the flow of fluidic materials through the perforated tiAidars 

as a function of the nxinitored operating temperatures, pressures, and flow rates. 

6. An apparatus* comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membere, each soBd tubular member induding one or 

more extennal seals; 

one or wore perforated tubular membere each niduding radial passages 
coupled to the solid tubular members; and 

orte or more soOd tubular Onere coupled to the interior surfaces of one or more 
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of the perforated tutMilar members for sealing at least soim of ttie radial passages of 
the perforated tubular members; and 

a shoe oouplied to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and ttie perforated tubular 
5 members are fomned by a radial expansion prooess perfomned within the wellbore; and 
wherein the solid tubular liners are formed by a radial e)q}ans(on prooess 
perfonfned within the wellbore. 

' 7. A method of Isolating a first subterranean S)ne from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
IS subterranean zone; 

radiaily expanding at least one of the solid tubulars and perforated tubulars 
within the wellbc^e; 

fluididy coupling the prorated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenranean zone to Vtxe second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or wore soBd tubular liners viathin ttie interior of one or more of 
the perforated tutHiiars; and 

radially expanding and plastically defonning the solid tubular liners within ttie 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of ttie 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a pnxludng subterranean zone in a 
wellbore, at least a portion of the wellbore indudihg a casing, comprising; 
30 positionii^g one or more soBd tubulars within ttie wellbore; 

positioning one or more perforated tubulars each including one or wotb radial 
passages wittiin the wellbore. ttie perforated tubulars traversing ttie producing 
subterranean zone; 
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radially expanding at least one oT the solid tulHJiars and the perforated tububrs 
within the wellbore; 

fluididy coupling the solid tubulais with the casing; 

fluidicly coupling the perforated tubulars with the solid tut>uiars; 
5 fluidicfy isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidjcly coupling at least one of the perfmtdd tubulars with the produdng 
subterranean zone; 

positioning one ch* more solid tubular liners within the Interior of one or moiB of 
10 the prorated tubulars: and 

radially expanding and plastically deforming fl^e sdid tubular liners within the 
interior of one or iT>ore of the perforated tubulars to fhjidicly seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars wiUnin the wellbore. the solid 
tubulars traversing the first subterranean zone; 

nraans for positioning one or mora perforated tubulars each including one or 
20 more radial passages wtthin the welibore, the perforated tubulars traversing ttie second 
subterranran zone; 

means for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbors; 

means for fluidicly coupling ttie perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fiiAds from the first subterranean zone to 

the second subterranean zone within the wellbore external to the prirnaiy solid tubulars 
and perforated tubulars; 

means for positioning one or more sofid tubular liners within the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluidciy seal at least 
some of the radial passages of ttie perforated tubulars. 
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10. A system for extracting materials from a producing sutyterranean zone in a 
welibore, at least a portion of the wellt>ore including a casing, comprising; 

means for posltiming one or more sdld tubulars within the welibore; 

means for posltionirig one or more perforated tubulars each including one or 
5 more radial passages within the welibore, the perforated tubulars traversing the' 
producing sutiterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluldidy coupling the solid tubiidars with the casing; 
10 means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluidlcly isolating the produdng subterranean zone from at least one 
other subterranean zone within the welibore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng sut>ten:ar)ean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or jmoTB of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidtely seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or noore solid tubular memt)ers, each solid tubular member including one or 
more external seals; 

25 one or more perforated tut>ular memt)ers each induding radial passages 

coupled to the solid tubular rnembers; and 

a sealing nnaterial coupled to at least some of the perforated tubular members . 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolatton assembly. 

30 

12. A metttod of isolating a first subterranean zone from a seoxrKl subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the soGd tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuliairs each including one or more radial 
passages within the wellbore. the perforated tubufars traversing the sepond 
subterranean zone; 

radially expanding at least me of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars: 
preventing the passage of fluids from the first subten^nean zone to the second 

subterranean zone within the wellbore external to the primary solid, tubulars and 

perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13- A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the weDborep the perforated tubulars traversing the producing 
7S) subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casir^; 
fluididy coupling the perforated tubulars with the sdid tubulars; 
25 fluididy isolating the producing subterranean zone from at least one other 

subtmanean zone within the wellbore; 

fluididy coupling at least one of the .perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular regies within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial pass^es of the perforated 
tutujiars. 
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14, A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising:. 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for posMonbig one or more perforated tubulars each including one or 

more radial passages within the weltbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radisrily expanding at least we of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluldlcly coupling the perforated tubulars. and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an armular region within at least one of the perforated 
15 tut>ulars; and 

means for injecting a hardenabia fluidic sealing nYaterial into the seal^ annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wettbore including a casing. con^)rising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages wittiin the wellbore. the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radtolly expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid faibidars with the casing; 
means for fluicfidy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

othm* subterranean zone witfiin ttw wellbore; 

means for fluididy ooupBng at least one of the perforated tubulars with the 
produdng suttenranean zone; 
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means for seaHng off an annular region within at least one of the perforated 
tubutars;and 

means for injecting a hardenable fluidic sealing materfal Into the sealed annular 
regions of the perfbrated tubulars to seal off at least sonne of the radial passages of the 
5 peffbrated tubulars. 

16. An apparatuSt oomprteing: 

a zona! isolation assembly positioned within a wellbcm that traverses a 
subtBrranean formation, comprising: 
10 one or more solid tubular memtiers, each solid tubular member including one or 

more external seals; 

one or mora perforated tubular members coupled to the solid tubular members; 
and ^ 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the weHbore; and 

wherein at least one of tt^ perforated tubular members are radially expartded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radial^ expanded into intimate contact with the subterranean fbrnriation compress the 
subterrarwan fomiation. 

18. A method of Isolating a first subterranean zone from a second subterranean 
2S zonebiaweDbore, cprr^rldng: 

posHioning one or more solid tubulars within the wellbore. the solid tubulars 
* traversing ttie first subterranean zone: 

positioning one or more pwforated tubulars within the wellbore each Including 
one or more radial passages, the perfbrated tubulars traversing the second 
30 subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radialfy expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated Uibuiars and the solid tubulars; and 

preventing tte passage of fluids from the first subterranean zone to the second 

subtenanean zone within the wdlbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18. wAierein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of dalm 16, further comprising vibrating the second subterranean 
zom to incrsase the rate of recovery of hydrocart)ons from the second subtenanean 
zone. 

21. The method of claim 18, further comprising vibrating the second subteoanean 
15 zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intir?^ contact with the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanem zone. 

23. A method of extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casing, oonq>rislng; 

25 positioning orw or more solid tubulars vt^ln the wellbore; 

positioning one or more perforated ti^lars within the weDbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars md the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subterranean zone; 

ftuididy coupling the solid tubuteirs with the. casing; 

Rukfidy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranran zone from at least one other 
subtemanean zone within the welltXKe; and 

fluididy ooupling at least one of the perforated tubulars with the produdng 
subtenanean zone. ' 

5 

24. The method of datm 23, wherein the perforated tubulars that are radially 
expanded into intinnate cxmtact with ttie produdng subterranean zone compress the 
producing subterranean zone. 

10 25. The memod of daim 23, further comprfeing vibrating the produdng 
subtenanean zone to increase the rate of recovery of hydrocarbons from the pnxiudng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subterranean zone to dean the radlai passages of the perforated tubulars that are 

radially expanded Into intimdte contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean toob. 

28. A systeni for isolating a first subterranean zone from a second subterranean 
zone In a wen bore, comprising: 

25 means for positioning one w more solid tubulars within ttie wellbore, ttie solid 

tubutars traversing the first subterranean zone; 

means for positioning one or more perfbrat»d tutMilars within ttte weDbore each 
indudhfig one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 nwans for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbona; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and ttie solid tubulars; and 
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means for preventing the passage of fluids from the first subtenranean zone to 
. the second sut)tenraneah zone within the weilt)ore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 26, wherein th0 means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtanBnean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28. further comi^slng means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subtsrranean zone. 

31. The system of daim 28, further comprising means tor vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with .the second subterranean zone. 

3Z The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 
20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the weDbore induding a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
25 means for positioning one or more perforated tubulars within the weilbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubidar^ wittiln the weilbore; 
30 means for radially expandirig at least one of the perforated tubulars Into intimate 

contad with the produdr)g subterrar^ean zone; 

means for fluididy coupling the solid hjbulars with the casing; 

means for flukJidy coupling the perforated tubulars with the solid tutnjlars; 

means for fluididy isoiating the produdng subterrar^an zone from at least 6ne 
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other subterranean zone wittiln the welibore; and 

means for fluididy, coupling at least one of the perforated tutHJiars with the 
producing subterranean zone. 

5 34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of dafm 33, further comprising means for vibrating the producing 
10 subterranean zone to Increase the rate of recovery of hydrocarbons Irom the producing 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubidars that are 

1 5 radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
locKl to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase ^e rate of recovery of hydrocarbons from the 

20 producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembty positioned within a weHbore that traverses a 
subtananean formation and includes a perforated welibore casing, comprising: 
25 one or more solid tubular menf^ers, eech solid tubular member Induding one or 

more exterruil seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at le^^t one of the solid tubular members and the periorated b^lar 

members are formed by a radial expansion process perfonDed within the welibore; and 
wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated welibore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded Into intinnate oontact with the perforated casing compress the. 
subterranean formation. 

5 40« A method of isolating a first subtenranean zone from a second subterranean 

zone in a wellbore that Includes a perforated casiifig that traverses the secor^ 

subtenanean zone, comprising: 

positioning one or more, solid tubutans within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least ona of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fiuidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extendi to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, furtf^er oonqmsing vibrating the second subtenanean 
zone to increase the rate of racoveiy of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, furtt^r comprising vibrating the second subterranean 
^e to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate oontact with the perforated casing. 

44. The method of daim 40, further comprising applying an impubive load to the 
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perforated tubulars that are radially expanded into Intimate contact vyith the perforated 
casing to Incre^ the rate of recovery of hydrocarbons from the second subterranean 
zone- 

5 45. A method of extracting materials from a producing subtOTanean zone in a 
wellt>ore, at least a portion of the weDbore Including a casing and a perforated casing 
that traverses the producing subterranean zcme. comprising; 

positfoning one or rnore solid tubulars wiOiin the welibore; 
positioning one or more perforated tubulars viflthin the weltbore each induding 
10 one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least ot\e of the perforated tubulars into Intimate contact 
15 with the perforated casing; 

fluididy ooupBng the solid tubulars with the casing; 
fiuididy ooupRng the perforated tubulars the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zdne within the wellbore; and . 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenanean zone. 

46. The method of dalm 45, wherein the perforated tubulars that arp radially 
expanded into intimate contact with the perforated casmg compress the produdng 
25 subterranean zone. 

47; The method of ' dalm 45, further comprising vbrating the produdng 
subtenanean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the paforated tubutars that are 
radiaRy expanded into intimate ooritad with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perfonsited 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterrariean zone. 

5 

50. A system for isolating a first subtenanean zone from a second subterranean 
zonB in a wellbore that includes a perforated casing tfiat traverse the second 
subtenanean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages^ the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tajbulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the peri^orated tubulars and the solid tubulars; and 
means for inventing the passage of fluids from the first subterranean »ne to 
20 the seoorKl subterranean zone within the wellbore external to the solid tutnilars and 
perforated tubulars. 

51 . The system of daim 50, wh^n the means for radtelly expandirig at teast one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subtenwiean zorra. 

52. The system of daim 50. further comprisir^ rroans for vibrating the second 
sutrtenanean mne to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprtslr^ means vibrating the second 
subterranean zone to dean the radial passages of the perforated tut>ulars that are 
radially expanded into intimate contact with the prorated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a produdng sulrten^anean zone in a 
weObore, at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding atleast one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidiciy coupling tiie perforated tubulars with the solid tubulars; 

means for fiuldicty isolating the producing subtenanean zone from at least one 
20 othersubtenraneanzonewithin the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The ^terti of daim 55, whmin the means for radially expanding at least one 
25 of the perforated tubulars Into intlnnate contact with the perforated casing comprises 

means for compressing the producing subterrariean zone. 

57. The system of 55, further comprising means lor yibrating the produdr^ 
subtBrranean zone to increase the rate of recovery of hydrocarbons from the produdi^ 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tulHilars that are 
radiaOy expanded into intimate contact with the perforated casing. 
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59. , The system of daim 55, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

. 5 sutitenanean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt)ly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or mbre perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 rnembers;and 

a shoe coupled to the zonal isolation assembly; 

whersin at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perfected tubular liners are formed by a radial expanston process 
20 perfdmraed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more soDd tubulars within, the- weObore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perfcrated tubulars each iridudlng one or more radial . 
passages wittttn the wellbpre, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tuiHJiars 
30 within the wenbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zor^e to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; arKl 

radiaBy expanding and plasUcaily defonning the perforateid tutuitar liners wimin 
the interior of one or more of the perforated tirt>uiar5. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellborn; 

positiontng one or more perforated tubulars each including one or more radial 
10 passai^ witNn the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wfWntheweHbore; 

fluidlciy coupling the Solid tubulars with the casing; 
IS ' fluldidy coupling the perforated tubulars with the solid tubulars; 

fluidldy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

flukJIdy coupling at least one of the perfcMBted tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

mors of the perforated tubulars; and 

radially expanding and. plastically defomning the perforated tubular liners wrthin 
the interior of one or more of the perforated tubulars. 

25 63. A system for Isolating a first sutitenranean zone from a seoond subterranean 
zone in a welltxxe, comprising: 

means for positionli^ one or more sdid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or. 
30 mors radial passages within the wellbore, the peribrated tubulars travming the seoond 
subtenrGmean zone; 

means for radially expandir^ at least one of tlie solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubuters; 
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means for preventing the passage of fluids from the first subtenBnean zone to 
the second subterranean zone within the wellbore external to the primary solid tutnjlars 
and perforated tutKdars; 

means for positioning one or nK>ra perforated tubular liners within the interior of 
5 one or mora of the perforated tubuiars; and 

means for radially expanding and plastically deforming the pmfbrated tubular 
liners within the interior of ovb or more of the perforated tubuiars. 

64. A system for extracting nvaterials from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubutars within tlie wellbore; 
means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perfected tubuiars traversing the 
producing subterranean zone; 
15 means lor radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy isolating the produdng subterranean ^me froni at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

Bners within the interior of one or mora of the perforated tubuiars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member tnduding one or 

more extemal seals; 

two or nxm perforated tubular members each irtduding radial passages 
coupled to the sofid tubular members; and 

one or mem or)e-way valves for controilatily fluMidy coupling tte perforated 
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tubular members; and • 

a shoe coupled to the zonal teototion assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
nnembers are formed by a radial expansion piopess perfomned wKNn the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a w^bore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 
10 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fiuidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventirig fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extractfng materials from a wellbore having a plurality of producing 
subterranean »nes, at least a portion of the weRbore including a casing, comprising; 

positioning one or more solid tubulars withh the weHbore; 
25 positioning two or more perforated tubulars each indiiding one or more radial 

passages within the weflbore» the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the soTid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the soGd tubulars with the casing; 

nuididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
8ubterrar>ean zone within the weObore; 

fluididy coupling at least one of the perforated tubulars with the prtKludng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the produdr^ zones that has been depleted. 



5 68. A system for teoiating a first subtenanean zone ftom a second subtenanean 
zone having a plurality of pnxluclng zones in a welibore, ccMnprising: 

means for positioning one or more solid tubulars within the wellbbre. the solid 
tubulars traversing the first subterranean zone; 

means for positi<Miing one or more perforated tubulars each including one or 
10 mors radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
oneormoreof the pdrforated tubulars; and 
20 means for preventing fluids from passing frcm one of the producing zones that 

has not been depleted to one of the producing zones that has been cfepleted. 

69. A system for extracting materials from a plurality of produdng subtenanean 
zones in a weHl)ore» at laast a portion of the weDbora including a casing, comprising; 
25 means for positioning one or more solid tutHJiars within the weHbors; 

means for positiohing one or more perforated tubulars each including one or 
mors radial passages within the wellbcm, the perfected tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 

means for fiutdidy coupling the perforated tubulars with the solid tubulars; 

means for fiuidiciy isolating the producing subterranean zone from at le^t one 
other sut>tenanean mne within the weHbore; 



means for fluidiciy coupling at least one of the perforated tubulara with the 
prbduclng subterranean zone; 

means for positioning one or more perforated tubular liners within tt)e interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geottiermal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fomnation, 

comprising! 

one or more solid tubular members^ each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
IS coupled to the solid tubular members; and 

one or wore perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
rmmbers;and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of th& solid tubular members and the perforated tut)ular 

members are formed by a radial expand process performed within the wellbore. 

71. A method of Isolating a first subterranean zone from a second subtenariean 
zone including a source of geothermal energy in a wellbore. comprteing: 

25 positioning one or nyore solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tutnilars each including one or more radial 
passages within the we!lt>ore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the sdid tubulars and perforated tubulars 

within the wentxxe; 

fiuidldy coupling the perforated tutnilars and the primary solid tubulars; 

preventing the passage of fluids from the first subt^ranean zone to the second 
subterranean zone within the wetlbore exten[iai to the primary solid tubulars and 
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perforated tubuiars; and 

positioning one or more perforated tubular liners within the Interior oT one or 
more of the perforated tubuiars; and 

radially expanding and piasttcaily defomning the perforated tubular liners within 
5 the interior of one or more of the perforated 6jbulars. 

72. A method a extracting geothennrial energy from a subterranean geothermal 
zone In a wellbore, at least a portion of the wellbore including a eating, ocxnprising; 

positioning one or more solid tubuiars within the wellbore; 
10 positioning one or more perforated tubuiars each Including one or more radial 

passages within the wellbore, the perforated tubuiars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 
1 5 fluidicly couplir^ the solid tubuiars with the casing; 

fluidicly coupling the perforated tubuiars with the solid tubuiars; 
fluidicly isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubuiars with the subterranean 
20 geothemnal zone. 

73. A system for isolating a first subtenranean zone from a second geothemnal 
subtenanean zone in a wellbore, comprising: 

nreans for positioning one or rnore solid tubuiars within the wellbore. the solid 
25 tubuiars traversing the first subterrmean zone; 

means fbr positionnig one or more perforated tubuiars each including one or 
more radial passages within the wellbore. the perforated tubuiars traversing the second 
geothermal subtenranean zone; 

means for rsKliaily expanding at least one of the solid tubuiars and perforated 
30 tut>ular8 within the wellbore; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothenmal subterranean zone within the wellbore external to the primary 
solid tubuiars and perforated tubuiars. 
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74. A. system for extracting geothermal energy from a subterranean geolhermal 
zone in a weRtwre, at least a portion of the weObore including a casing, comprising; 

5 nrteansforpositkmlngoneornfibresoMtiAnjdarswim^^ 

means for positioning one or nrKMre perforated tubulars each including one or 
mom radial passages within the weilbore^ the perforated tubulars traversing the 
subterranean geothennal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars ^thin the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 
means forfluididy coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the subterranean geothennal zone from at least one 
other subt^ranean zone within the weHbore; and 
15 means for fluidicly coupling at* least one of the perforated tubulars with the 

subterranean geothemial zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising : 
20 one or more solid tut)uiar members, each solid tubular member including one or 

more external seals; 

one or more peff(M^ted tubular members each including one or more radial 
passagK coupled to the solid tubular n^mt>ers; and 

a shoe coupted to the zonal isolation assemUy;^ 
25 wherein at least one qf the sc^ tubular members and the perforated tubular 

members are fooned by a radial expmsion process pwformed within the wellbore; and 

wherein the radial passage of at least one of the perforated tutnjlar members 
are cleaned by firtier radial expansion of the perforated tubular members within the 
welOxm. 

30 

76. A metfK)d of tedating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars wittiin the weHt>ore, the soOd tubulars 
traversing the first subtenanean zone; 
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positioning one or more perforated tubulars within the wellt>ofe each including 
one or more radial p^s^es. the perforated tubulars traversing the second 
subtenraneanzone; 

radiaHy expandir^ at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

Huididy coupling the perforated tubulars and the sotid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external lo the soBd tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials fixmi a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within Vhe wellbore; 

posltlonlhg one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wHhin the weObore; 

fluidicly coupling the soTid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone vwmin the wellbore; 

fluidiciy coupling at lent one of the perforated tubulars with the producing 
subterranean zor»; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfbrerted tubulars; and 

cleaning materials from the radial passages of at least one of the perforated, 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. . A systOTi for isolating a first subtenranearv zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning on? or more soiid tubulars within the wellbore, the solid 
tubuiars traversing the first subtenanean zone; 

means for positioning one or more perforated tubuiars within the wellbore eadt ^ 
Including one or trwe radial passages, the perforated tutwiars traversing the second 
5 subterranean zone; 

means for radlalty expanding at least one of the solid tubuiars and perforated 
tubuiars within ttie wellbore; 

means for fluidiciy couptlng^the perforated tubuiars and the soM tubular^ 

means for preventing the passage of fluids from the first subtenanean zone to 
10 • the second subtenanean zone wRhh the wellbore external to the solid tubuiars and 
perfbrated tubuiars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubuiars by further radial expansion of the perforated tubuiars within the 
wellbore. 

15 

79. A systern for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or motB solid tubuiars within the wellbore; 

means for positioning one or more perfbrated tubuiars within the wellbore each 
20 including one or tnom radial passages, the perforated tubuiars traversing the prtxiucing 
subterranean zone; 

means for radially expanding at least one of the solU tubuiars and the 
perfbrated tubutars within the wellbore; 

means iar fluidiciy coupling the solid tubuiars with the casing; 
25 means far fluidiciy coupling the perforated tubuiars with the solid tubuiars; 

means for fluldidy isolating the producing subterranean zone from at leart one 
other subterranean zone within the wellbore; 

means for fiuidldy coupling at least one of the perforated tubuiars wHh the 
producing subtenanean zone; and 
20 emans for cleaning materials from the radial passages of at least one of the perforated ^ 
tubuiars by further radiaf expansion of the pwfbrated tubuiars within the weibore. 
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